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Advertifement. 


H  E  iirft  {ketches  of  this  E% 
were  feveral  years  fince  put  into 
the  hands  of  Dr.  Lyttelton,  the 
late  worthy  Biftiop  of  Carlisle,  and 
Prefident  of  the  Antiquarian  Societyj 
who,  with  all  the  qualities  that  en- 
deared the  Friend  and  adorned  the 
Gentleman,  had  that  affedion  to 
learning  and  fcience,  which  feems 
congenial  to    his  family. 

His  Lordfhip  prefented  to  the  Royal 
Society  that  Paper  and  a  Supplement 
to  it  J  and  they  are  publi{hed  in  the 
54th  arid  57th  volumes  of  the  Philo- 
fophical  l^ranfaSfions,  If  they  appear 
in  this  republication  with  any  new 
advantages,  they  are  owing  to  the 
friendly  and  candid  remarks  of  very 
diftinguifhed    judges  of  this   fubjedtj 

which. 


ADVERTISEMENT. 

which,  however,  appearing  iofufficient 
to  overturn  this  theory,  led  me  to 
make  fuch  additions  and  to  try  fuch 
experiments,  as  feem  to  clear  up  the 
objedions  made  to  it,  and  illuftrate 
and  enforce  the  principal  dodrine  with 
fo  much  preponderance  of  argument 
and  evidence,  as  will  probably  entitle 
it  hereafter  to  cpnfideration  in  the  phy- 
iiology  of  the  nerves,  and  involimtary 
motions  of  animals ;  and  may  encou- 
rage ftudents  in  anatomy  to  fupply  my 
deficienccs,  and  become  improvers  of 
this  lubjedt,  and  in  the  nervous  fyftem 
at  large;  which  is  every  where  an 
open  and  inviting  field  for  inventive 
Genius. 

No  one  can  be  more  fenfible  than 
I  am,  that  with  very  inadequate  qua- 
lifications, I  have  undertaken  a  moll 
difficult   talk.      The    utmoft  I  flatter 

myfelf    to    have    done,    is    to    have 

flum^ 


ADVERTISEMENT, 

ilumbled  upon  a  Path  which  may- 
be beaten  by  others  to  the  inflrudion 
and  advantage  of  mankind.  In  this 
hope  I  fubmit  this  Eflay  to  the  Pub- 
lick,  and  I  believe  take  a  farewell 
of  this  fubjed:,  in  the  perfualion  and 
words  of  Seneca,  "  multum  adhoc 
"  reftat  operis,  multumque  reftabitj 
"  nee  ulii  nato  poft  mille  f^cula  prs- 
**  cludetur  occafio  aliquid  adhuc  ad- 
««  jiciendi." 


ERRATA, 

S*age  27  iiae  5  Volitition — ^read— -Volition ; 
^     '  73  Ene  4  are— read— feem. 

= 85  note  (n)  this — read — ^This  is  a  truth. 

=— S8asHeis~rea-d— HE  is. 
==—91  line  JA  wifom — read— ^yiflom. 
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An     ESSAY 

ON      THE 
USE     OF    THE 

GANGLIONS  of  the  NERVES.. 

SECTION     I. 

^he  life  of  the  GatigUom  of  the  nerves 
not  hitherto  afcertained :  IntroduBory 
Fropofitiom  concerning  the  neriJes  i?i 
general. 


T 


HE  Ganglions  of  the  intercof-  SecTi 
tal,  or,  great  Sympathetic  Nerves,       I. 
delcribed  by  Fallopius  (^),  are  ob- 
long, and,    very  hard   knotty  bodies; 
the  ufes  of  which,  have  not  been  fatif- 
A  fadlorily 

(a)  The  word  Ganglion,  is  a  Greek  root,  found  in  Gels  us, 
and  Galew,  and  preferved  in  modern  Books  of  Surgery  ;  it  was 
at  iirft  ufed  as  the  name  of  certain  hard  Tumors,  feated  on  the 
ligaments  or  finews.  The  refemblance  of  the  ganglions  of  the 
xerves,  real  or  fancied,  to  thefe  morhid  tumors,  was  probably, 

the 
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Sect,  fadorily  afcertained  by  any  one.  Froms 
I.  feme  vague  refemblance,  which  Ana- 
tomifts  fancied  they  found  in  thefe 
knots,  to  thofe  in  the  roots  of  fome 
Plants  and  branches  of  Trees;  it  was 
fuppofed,  their  ufe  confided  in  giving 
fome  additional  firmnefi  to  the  nerves  : 
but  this  has  not  often  been  repeated,  by 
Anatomical  writers  after  Willis  and 
ViEussENS.  Few  Anatomifts,  have  in- 
deed 

the  occafion,  of  their  being  called,  by  Fai,lopius,  indifcrimi- 
nately  Ganglia,  as  well  as,  corpora  olivaria  &  Plexus.  Thefe 
Terms,  and  thofe  of  confociation,  and,  affociation,  of  nerves, 
were  ufed  by  fucceeding  Anatomifts,  as  fynonymous,  till  about 
the  beginning  of  this  Century :  That,  the  knots,  peculiar  to  cer- 
tain nerves,  I  think,  for  the  moft  part,  are,  now  only,  called 
Ganglia.  The  other  unions  of  the  nerves,  without  intumefcence, 
or  hardnefs,  are  called  Plexus ;  and,  in  this  diftinft  fenfe,  we 
ihall  ufe   thefe   words,  throughout  this  Effay : 

"  Corpora  olivaria  aliquando  concrefcunt,  incerto  tamen  nu- 
'■'  meroj  qua  nulla  alia  JubjianM  quam  nervea  &  quafi  in  calliim. 
"  concrefcente  conflant. — Cum  ego  primus  talem  nervorum  co- 
"  pulam  obfervarira,  primus  quoque  nomine  impofito  plexum  appel- 
*«  laboa  quo  plexii  plures  nervi  ad  cordis  bafim  feruntur."  Fal- 
top.  Obf.  Anat,  edit,  cumoper.  VESAt.  p.  737.  The  ingenious 
Dr.  Martin  concurs  with  Vesalius,  in  diminifliing  the 
pietenfions  of  Fallopius  as  the  firft  difcoverer  of  the  ganglions 
of  the  nerves,  and  in  giving  that  honour  to  GAtEN.  SeeCoia-. 
ment,  inEusT-  X^b.  p,  298. 
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deed  examined   this  Subjedl,  with  that  Sect. 
attention  and  accuracy,  with  which  it       L 
is  difcuffcd,  by  the  learned  J.  M.  Lan- 
cisi.     He  imagined  the  Ganglions,  to 
be  mufcles  fni  generisy  and,  like  other 
mufcles,    capable   of  contradions ;  by 
which    he  thought,  the  nervous  fpirits 
were  accelerated  and  impelled  with  fuch 
additional  forces,  as  are  by  him,  fup- 
pofed  neceffary  to  the  production  of  mo- 
tions   in    mufcles  fubjed:  to  the  Will : 
And,  in  order  to  give  an  Idea  of  the 
ftrudure  of  all  other  Ganglia,  he  parti- 
cularly defcribes,  and    delineates,    that 
of  the  firfl  cervical  Ganglion,  {b) 

This  Theory  has  the  misfortune 
to  be  erroneous  in  its  foundation ;  for 
that  moft  accurate  and  fkiifull  Inquirer 
into  fubjedls  of  this  nature,  the  illuftri- 
ous  Baron  Haller,  and  other  celebra- 
ted Anatomifts,  have  not  been  able  to 
A  2  dif- 

(h)  See  Lancisi's   Diflertation   publiflied  in   the  Adveriaria 
Aaatomica  of  Morgagki* 
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Sect,  difcover  this  mufcular  apparatus  in  the 
I.  J,rft  cervical  Ganglion  (c)  or  in  any  other 
Ganglion.  The  coverings  and  fubftance 
of  Ganglia,  with  the  appearance,  have 
all  the  firmnefs  of  ligamentous  fub- 
ftance, but  are  incapable  of  that  ex- 
tention  and  contradion  v^^hich  mufcular 
fibres i  ever  elajlic^  always  allow  of. 

Ganglions  belides,  inftead  of  being 
inflruments  fubfervient  to  the  Will,  are 
almofl  peculiar  to  nerves,  diftributed  to 
parts,  the  motions  of  which  are  totally 
involuntary.  And  our  Author  mufl 
indeed  have  been  greatly  milled  by  his 
Hypothecs  not  to  obferve  this  ilriking 
circumflance.  The  Theory,  which 
prevailed  in  his  time  and  country,  of 
the  adion  of  the  Dura  mater  upon  the 
Brain,  now  exploded,  might  lead  this 
great  Man  more  entirely  to  believe  an 
analogous  mufcular  power  in  Ganglions. 

But 

(c)  Haller's  Elem,  Phyfiol.  Human.  Tom,  iv,  p.  aoj. 
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But  the  Brain  needs  no  mufcular  force  Sect. 
to  imprefs  motion  upon  the  animal  I. 
fpirits;  the  power  prefiding  there y  is  of 
a  different  kind :  Nor,  granting  Gang- 
lions to  be,  as  is  ingeniouily  conjectured 
by  Lancisi  and  Winslow,  fubfidiary 
Brains,  or  analogous  to  the  Brain  in 
their  ufes,  will  they  need  any  fuch  muf- 
cular apparatus  and  force.  A  Power, 
in  fine,  abfurd  no  lefs  than  imaginary, 
as  it  fuppofes  the  force  of  mufcles  of 
the  greateft  exertion  and  effedl,  to  be 
derived  from  thofe  of  lead  bulk  and 
ftrength :  (which  muft,  caeteris  pari- 
bus, be  in  proportion  to  the  quantity  of 
mufcular  fibres),  and  would  be  a  fingle 
inftance  of  a  mechanical  force  producing 
another  infinitely  greater  than  itfelf. 

The  accurate  Winslow,  reckons 
the  Ganglions,  efpecially  thofe  of  the 
fpinal  nerves,  to  be  fo  many  difperfed 
origins  of  the  great  iympathetic  nerves ; 

but 
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Sect,  but  goes  no  farther  in  pointing  out  their 
I.  ufe.  The  late  ProfefTor  Monro,  in 
his  excellent  Treatife  upon  the  nerves, 
and  the  illuflrious  Baron  Haller,  in 
his  great  Work,  in  which  he  gives  a 
complete  vievsr  of  every  thing  that  re- 
lates to  the  phyfiology  of  the  Human 
Body,  with  moft  other  Anatomifts, 
efteeni  the  ufes  of  the  Ganglions  ab- 
folutely  unknown. 

Before  I  proceed  to  examine  into 
the  ufes  of  Ganglia,  it  will  be  proper 
to  premife,  as  firll  Principles,  the  fol- 
lowing Proportions  concerning  the 
nervous  fyftem,  which  are  demonftra- 
ted  by  Anatomifts  and  Phyfiologifts. 

I.  The  Brain  confifts  of  a  glandular 
fubftancc  of  a  cineritious  color,  and  a- 
bounding  with  blood  veffels,  called  its 
cortical  fubftance  :  The  medullary  part 
of  the  Brain,  arifes  from  the  cineritious, 

and 
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and   the   nerves    from    the   medullary  Sect. 
fubftancci  of  which  they  are   prolon-       I. 


gallons. 


2.  Every  Nerve  is,  properly  fpeak- 
ing,  a  bundle  of  fmaller  nerves,  or  cy- 
lindrical threads  j  all  of  which  run  pa- 
rallel to  each  other,  without  confufioit 
(except  perhaps  in  Ganglions)  from 
the  Brain  to  their  terminations  j  every 
funicle  of  which  a  nerve  confifts,  has 
ks  membranous  coat,  continued  from 
the  Pia  mater, 

3.  The  funicles  (2)  which  to  the 
unaffifted  eye  feem  fingle,  and  to  com- 
pofe  a  nerve,  with  the  help  of  a  Micro- 
fcope,  are  found  made  up  of  innume- 
rable fmaller  filaments. 

4.  These  nervous  filaments  or  threads, 
derived  from  the  medullary  part  of  the 
Brain  5  convey  impreflions  or  fenfations 
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Sect,  to  the  Soul,  or  fentient  Principle  feated 
I.        there. 


5.  Undoubted  Experiments  demon- 
ftrate  that  the  Power  of  voluntary  mo- 
tion is  derived  from  the  Brain,  by  the 
nerves,  to  the  mufcles  of  the  part 
moved.  By  experiments  we  endeavour 
to  imitate  or  illuftrate  this  j  thus,  if 
the  Brain,  or  any  nerve  ifTuing  from  it, 
be  ftimulated  by  any  irritating  caufe, 
the  parts  whofe  nerves  are  irritated, 
whether  in  the  Brain,  or  lower  down, 
will  always  be  convulfed.  And  liga- 
tures upon  nerves,  with  no  lefs  cer- 
tainty intercept  the  efficacy  of  this 
irritation  above  them,  than  they  render 
the  parts  paralytic  or  immoveable  by 
the  Will. 

6.  But  this  power  or  caufe  which 
is  conveyed  by  nerves,  and  puts  mufcles 
in  adtion,  is  not  inftantly  loft  in  nerves, 

when 
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when    their  communication  with   the  Sect. 
Brain  is  interrupted  by  cutting  the  nerve       I. 
afunder,  or  tying  a  tight  ligature  upon 
it.     For  if  the  nerve  be  irritated  below, 
or  betwixt  the  fedion  or  the  ligature, 
and  the  mufele  it  goes  to  ;  the   mufcle 
is    convulfed   as    efFedtually,    as   if  the 
communication  with  the   Brain  had  not 
been   cut  off.     Thus,    after   the  Head 
is  cut  off,  irritations  of  the  fpinal  mar- 
row convulfe  the   trunk  of   the  Body 
and  limbs  entirely  :  In  like  manner  irri- 
tations of  particular  nerves,  the  Phrenic 
for  example,  after   the    deftrudion  of 
the   fpinal   marrow,    throw   the    Dia- 
phragm  into   convuliive   contractions : 
Thus  the  mufcles  of  the  head,  eyes^ 
and  tongue    are    convulfed  by  probes 
ihruft  into  the  brain,  when   the  head 
is  feparated  from  the  body :  And  thus, 
the  Heart  itfelf  is  made  to  contract,  af- 
ter it  is  feparated  from  the  body.    So 

B  that 
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Sect,  that  it  is  evident,  that,  tho'  in  a  gene* 
I.  ral  view  and  ultimately,  the  nerves  and 
mufcles  depend  upon  the  brain  for  their 
fluid,  or  whatever  is  the  caufe  of  their 
energy,  yet,  that  dependance  is  by  no 
means  fo  immediate,  but  that  effeds 
may  be  produced  by  and  in  nerves 
and  mufcles  feparated  from  the  brain, 
through  that  remaining  ftock  of  en- 
ergy, fometime  before  derived  from 
it,  and  not  fo  fuddenly  diffipated  and 
exhaufted,  as  fome  Theories  would  in- 
cline us  to  believe. 

'  Hence  alfo  we  may  conclude,  that 
it  is  not  certain  that  Irritability  is  fo 
entirely  a  diftindt  property  of  mufcular 
fibres,  as  to  be  totally  independent  of 
the  nerves ;  as  no  experiment  can  be 
contrived,  in  which  mufcular  fibres  can 
be  perfedly  feparated  from  the  nervous 
web,  intermixed  with,  and  diffufed  a- 

mong 
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riiong  them ;  and  to  which  the  con-  Sect. 
traction  of  mufcles  irritated  after  fepa-      I. 
ration  from  the  Body,  may  be  owing 
in  a  great  meafure. 


B  2  Section 
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SECTION     II. 

Seat  and  genuine  ufe  of  Ganglions. ^ 

ANGLIONS  are  obferved 
to  be  feated  generally  upon 
nervous  cords,  formed  by  the  union 
of  feveral  different  nerves  -,  and  fome- 
times  too  before  nervous  cords  fend 
off  branches. 

All  of  them  except  the  ophthalmic 
ganglion,  (and  two  or  three  befides, 
belonging  to  the  fifth  pair  not  conflant- 
ly  found)  either  are  feated  upon  the 
great  fympathetic  nerves,  or  are,  as  we 
fhall  experimentally  fhew  hereafter,  to 
be  confidered  as  thoir  origins. 

2.  They 
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2.  They    appear    to    abound    with  Sect. 
blood  veffels ;  and  it  is  obferved  by  M.      II. 
De  Haller,  that  the  nervous  filaments 
lofe  in   ganglions,  their   redilineal   pa- 
rallel diredion  (No.  2.  above)  and  feem 
to  be  intimately  commixed  therein  {d),, 

3.  The  bulk  of  a  Ganglion  conftant- 
ly  exceeds  that  of  all  the  veffels  and 
nerves  which  it  receives,  and  of  which 
it  may  feem   compofed  {e).     Hence  we 

may 

(i/)  This  was  already  obferved  by  Glisson,  who  calls  the 
ordinary  unions  of  the  nerves  AJj'ociatimes,  ajid  thofe  now  called 
Ganghons,  he  calls  Plexus.  "  Inter  alTociationes  hafce  &  plexus  id 
difcriminis  eft,  quod  illae  Jlbras  fuss peculiarcs  magis  diflinElas,  minufq\ 
invicem  implicatas  fervent;  quod  etiam  «o&  ut  plurimum  careant.'" 
Glisson,  deAnatome  H?patis. 

This  is  confirmed  by  the  Authority  of  Baron  Haller,  In 
Ganglio  involucmm  ex  dura  cellulofa  tela  eft,  five  Vagina  Rubens 
firtna,  ipfique  etiam  funiculi  nervei  interrumpuntur,  ut  fibrarum 
porro  redtarum  parallelum  duftum,  non  diftinguas,  videanturqiie 
ii  funiculi  intime  commifceri,  Haller  Elem.  Ph.  T,  iv.  po 
203, — Prim.  Lin.  No.  377. 

(e)  Gangliorum  moles  major  eft  quam  fit  aggregatum  omnium 
vafbrum  ingredientium  atque  egredientium  j  quo  fit,  ut  ad  eorum 
produftionem.,  necefi^e  fit  concurrere,  praeter  communia  vafa,  />e- 
culiare  aliud  corpus,  non  tam  ex  cohaerentia  &  complicatione  prae- 
fatorum  nervorum,  ac  fanguiferorum,  quam  tx  novis  organids  far- 

tibui 
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Sect,  may  reafonably  conclude,  that  in  Gang- 
II.  lions  the  different  nervous  filaments  are 
very  intimately  mixed  ;  that  a  new  ner- 
vous organization,  or  arrangement  of 
the  medullary  fubflance  probably  takes 
place  in  them,  and  is  fubfervient  to 
fome  important  purpofe  in  the  animal 
Machine  5  a  conje<flure  v/hich  has  the 
fandion  of  a  Winslow,  and  the  lateft 
as  well  as  the  earlier  thoughts  of  the 
great  Morgagni  in  its  favour,  (f)  tho' 
that  purpofe  is  not  pointed  out  by  them. 

In  order  to  determine  the  particular 
ufe  of  Ganglions,  (the  intimate  flruc- 

ture 

tihus  quas  provida  folerfque  natura,  fubfiftentibus  probeque  ex- 
co£lis  liquidif,  fimiil  etiam  elongatis  varieque  difpofitis  folidorum 
fibris,  fingat  &  creat.    Lancis.  de  Gangl; 

Certi'.m  eft,  ganglia  conftanter  majora  efle,  &  nonnunquam  in- 
fignifllme  majora  quam  nervus  eft  ex  quo  quodque  oritur.  Cer- 
tum  eft  etiam,  nerves  ex  gangliis  fere  femper  numerofiores  prodire 
quam  fubierunt.    Haller,  ib. 

(f)  See  Morgagni  Adverfar  Anatom.  T,  ii.  p.  71.  &  ejufdem 
de  Sedibus  &  Caufis  Morb.  Epift.  12.  Art.  14.  Ces  ganglions 
font  compofe's  d'un  melange  de  Subftance  Moelleufe,  Sc  de 
fubftance  cendree,  arrofe  de  plufieurs  petits  vaiiTeaux  Sanguins,- 
Traite'  de  la  Tefte,  629,  Winslow.— See  alfo  his  Expofition 
Anatomique%  p.  462.  ^.tOt^^and  following  quotation  , 
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ture  of  which,  equally  with  that  of  Sect. 
the  Brain,  and  medullary  fuhftance  of  11. 
the  nerves,  we  are  hitherto  ignorant  of) 
in  the  animal  fyftem  j  let  us  try  if  fome- 
thing  tending  this  way  may  not  be  fug- 
gefted,  by  refleding  on  the  fundions 
and  motions  of  the  parts  fupplied  prin- 
cipally by  nervous  cords  from  below  the 
Ganglions. 

The    intercoftal,    more    fitly  called 
the  great  Sympathetick  nerves,  abound 
moft  with  Ganglions  (g)  -,  and  by  ex- 
amining 

(g)  Ces  nerfs  ccmmunement  appelle's  Intercoflaux  "  Dans 
"  toute  leur  etendue,  ils  reprefentent  deux  cordons,  devife's  &r 
"  comme  entrecoupe's  d'efpace  en  efpace  par  iin  grand  nombre 
"  de  petites  tumeurs  ganglioformes,  moyennant  lefquelles  ils 
"  communiquent  en  arriere  par  deux  fillets  collateraux  fort  courts, 
*'  &  produifient  en  devant  toutes  leurs  ramifications  particuiieres. 

"  Ces  tumeurs  ganglioformes,  ou  Ganglions,  different  plus  ou 
"  moins  en  Volume,  en  couleur  &  en  confiftence  j  &  on  les 
*'  pent  regarder  comme  autant  tTorigives  ou  des  Germs  difperfes 
*'  de  cette  grande  paire  des  nerfs  fytnpathiques,  &  par  confequent 
"  comme  autant  dafetin  Cerveaux.^'  Wikslow  Expos.  Anarom. 
p.  462.  4to.  edit. 

Super  omnes  nervos,  intercoftali,  Ganglfa  funt  frequentiffimaj^ 
in  cer^'ice  quidem  tria  j    in  thorace,    lumbis.  Si  pelvi  tot,    quot. 

nervorum 
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Sect*  amining  what  is  particular  and  peculiar 
IL      in  the  motions  of  Parts   to  which  thefe 
nerves  are  diftributed,  we  fhall  probably 
be  led  to  the  ufes  of  Ganglions. 

The  mufcular  fubftance  of  the  heart, 
has  its  principal,  or  rather  all  its  nerveSi 
from  the  intercoftals  5  which  are  always 
detached  from  the  principal  cords,  be- 
low the  Ganglions,  and  chiefly  from 
the  inferior  cervical  Ganglion.  The 
few  nervous  cords  from  the  Par  Vagum, 
or  eighth  pair,  which  in  the  human 
fubjed,  are  fent  towards  the  heart,  are 
almofl:  totally  fpread  upon  the  Pericar- 
dium and  great  vefTels  (h). 

In  the  Abdomen,  this  nerve  unites 
with    the   Par  Vagum    of    the    right 

lide 

nervctfum  ex  fplnali  medulla  propaglnes  intercoftalis  acceplt*:  turn 
in  cordis  vicinia,  fub  diaphragmate,  circa  Arteriae  caeliacne  &' 
mefenterics  origLnem.  &  circa  renem  paflim  in  plexuofis  retibuj, 
Haller  El.  Pliyf.  T,  iv.  p.  ao2, 

ih)  Ifai4  T.  i.  p.  366. 
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fide  (/),  and  they  together  form  the  Sect. 
great  femilunar  GangUon  ;  from  which,  II. 
and  from  other  Ganglions  formed  in 
inferior  parts  of  the  abdomen,  filaments 
are  diftributed  to  the  Inteilines,  the 
Liver,  the  Spleen,  the  Kidneys;  and 
fome  of  them  defcend  to  the  Fallopian 
Tubes,  Uterus,  and  other  parts  in  the 
Pelvis  ;  fome  of  which  are  alfo  in  part 
furniihed  with  filaments  from  the  lum- 
bar nerves. 

The  Heart  and  Inteilines,  being  whol- 
ly fupplied  by  nervous  filaments  detach- 
ed below  fome  remarkable  Ganglion, 
we  muft  enquire  what  is  peculiar  in 
the  motions  of  thefe  parts,  or  in  their 
flrudure:  But  the  motions  of  the  Heart 
and  Inteflines  are  remarkable,  and  ex- 
adly  fimilar,  in   being   both  involun- 

C  tary, 

(i)    Win  SLOW   Traite    des   nerfs.    No.  141. The  reader 

is  alfo  defired  carefully  to  examine  the  23  Table  of  Vieus- 
SEKs'  neiirographia,  which  reprefents  the  courfe  of  the  great 
fympathetic  nerves  with  their  ganglioas  and  connexions. 
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Sect,  tary,  or  not  liable  to  be  either  flopt, 
II.      renewed,    or  in    any   way   controuled 
by  the  Will. 

Though  it  be  very  certain,  that 
thefe  motions  are  excited  in  the  heart 
by  the  gentle  ftimulus  of  the  Blood 
upon  the  internal  furface  of  that  or- 
gan ;  and  in  the  inteftines  by  that  of 
the  fecreted  liquors,  and  of  the  food 
taken  in  5  of  which  ftimuli,  thefe  parts 
have  the  quickefl;  and  nioft  exquifite 
perception  j  yet  this  being  ordinarily 
not  fo  ftrong,  as  to  make  us  confcious 
of  its  adion,  much  lefs  painfully  fo,  can 
hardly  be  fuppofed  to  render  thefe  mo- 
tions quite  uncontroulable  by  the  Will, 
witiiout  fome  other  efficient  caufe  (k). 

Anatomy 

(k)  In  an  excellent  explanation  of  the  njkal  and  involuntary 
iiiotions  cf  arimah,  by  a  learned  profeffcr  and  ingenious  writer,  in 
whofe  death  the  medical  world  has  fuftained  an  irreparable  lofs, 
it  is  remarked  w'th  the  acutenefs  proper  to  this  excellent  author  j 
"  I  imagine,  that  the  mind's  ivant  of  power  over  the  motion  of 
"  the  Heart,  is  not  only   owing  to  its  being  continually  afted 

*'  upoG 
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Anatomy  difcovers  no  peculiarity  Sect, 
in  the  mufcular  f^rufture  of  thefe  parts  II. 
likely  to  account  for  this,  and  excepting 
in  their  nerves  having  Ganglions,  wrhich 
feem  indeed  almoft  appropriated  to 
them,  no  anatomical  difference  has  been 
obferved,  no  mechanifm,  which  thefe 
parts  have,  more  than  thofe  mufcles 
which  are  fubjed:  to  the  diredion  of 
the  Will. 

May  we  not  then  reafonably  con- 
clude, that  Ganglions  are  the  Inftru- 
ments,  by  which  the  motions  of  the 
Heart  and  Inteftines  are  from  the  ear- 
lieji  to  the  latefi  periods  of  animal  life, 
rendered  uniformly  invohmtary  j  and  that 
this  is  their  ufe  f  which  they  fubferve 
by  a  ftrudure  indeed  unknown  to  us 
C  2  (yet 

**  upon  by  a  flimulus,  hut  in  fart  to  an  original  conftitution  j  and 
*'  that  tho'  we  fliould  fuppofe  this  organ  for  a  little  while  free 
*'  from  every  degree  of  irritation,  yet  the  mind  by  an  effort  of 
^'  the  will  could  not  move  it."  Whytt's  EfTay  on  the  vital  and 
involuntary  motions  of  Animals,  p.  316.  I  hope  in  this  Effay 
to  point  cut  the  Qonjiitutitn,  here  ingenuoufly  hinted  at. 
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Sect,  (yet  evidently  different  from  that  which 
IL       ufually  obtains  in  nerves),  no  lefs  than 
that  of  the  Brain,  tho'  it  feems  not  im- 
probable, the  firft  may  have  fome  ana- 
logy to  the  laft. 

This  Conclufion  concerning  the  ufe 
of  Ganglions,  is  fupported  by  every 
truly  parallel  inilance.  Thus  the  mo^ 
tions  of  the  Uvedf  or  mufcular  circle  of 
the  Pupil  of  the  Eye,  ever  contraded  or 
dilated,  as  the  Eye  is  more  or  lefs  irra- 
diated with  light  (/),  are  as  much  /«- 
voluntary^  as  thofe  of  the  Heart  itfelf  j 
though  fome  unneceiTary  diftindtions 
have  been  made  concerning  them,  of 
which  we  (liali  afterwards  take  no- 
tice ;  and  it  is  known  to  Anatomifts, 
that  the  mufcular  fibres  of  the  Uvea 
are  fopplied  by  nerves  from  the  lenti- 
cular   Ganglion^    which    feems   formed 

folely 

(  /)  Dilatation  is  the  T>.ejl  or  natural  State  of  the  Pupil,  as  Con- 
ttaclicn  is  its  Apion.  It  dilates  in  an  obfcure  light  an.d  when  the 
Eye  is  direijled  to  diftant  objcftSj  and  contrafls  when  direfted  ta 
r-eijr  objefts,  and  wlien  a  brighter  light  flrJkes  upcn  the    Retina. 
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folely  for  the  ufe  of  that  mufcle,  and  Sect. 
for  that  purpofe  {?J2)»  II, 

When  we  confider  that  the  nerves, 
which  are  more  immediately  minifte- 
rial  to  the  Soul  («),  and  convey  im- 
prefTions  of  external  objeds  to  it,  have 
no  Ganglions :  that  they  are  never  found 
upon  the  Olfad:ory,  Optic,  or  Auditory 
nerves  and  that  they  are  as   rare  upon 

the 

'  (»)  See  Wins  low's  defcription  of  this  Ganglion,  Traite' des 
nerfs.  No.  za,  23,  24.  It  is  known  by  the  Synonymous  names 
of  Ganglion  lenticulare,  Ciliare,  and  Ophthalmicum :  the  follow- 
iijg  is  Baron  Haller's  accurate  defcription  of  it,  "  Tertii  Paris 
"  ramu3,  vel  reJiquus  truncus,  eft  radix  prsecipua  crafla  brevifque 
'*  ganglii,  eademque  extrorfum  incedit,  inque  nervo  optico,  fub 
"  mufculo  abduftore,  efficit  Gatiglion  ciliare  five  ophthalmicum 
**  ovale,  perpetuum,  perminutum.  Eft  ubi  id  a  folo  tertio  nafcitur, 
"  neque  diejje  unquam  vidi,  neque  duo,  aut  plura  fuiffe,  ut   rruperi 

*'  aliqui  habent : ^Nei-vi quinti  paris  ramus  primus  ophthalmicus 

"  diclus,  edit  ramum,  euntem  in  Ganglion  ciliare,  Ex  eo  ganglia 
*'  furculi  taidunt  in  wveam,  fibrarumque  radiatarum  partem  a!:quam 
"  fed  exiguam  faciunt."  Haller  Elem.  Phyf.  p.  427 — 429. 
(n)  Nervos  qui  fenfibus  ancillantur,  ut  olfaftorios,  opticos, 
auditorios,  aliofque  nullis  Gangliis  munitos  effe.  Sunt  enim  fenfus 
in  corpore  quafi  qusdam  vise  ut  Tullius  ait,  ad  oculos  ad  auras  ad 
nares  a  fede  animi  perfor;  ts  5  nulla  idcirco  in  iis  aut  repagula^ 
aut  incitamenta  addenda,  veJ  interpon^da  erant,  J,  Mar,  Lan- 
ci$  ia  Di&rt,  citst. 
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Sect,  the  nerves  inftrumental  in  voluntary 
II.  motion,  as  they  are  conftant  and  nume- 
rous in  parts  whofe  motions  are  inde- 
pendent of  our  Volitions  5  we  have  in 
this  cafe  the  firmeft  grounds  of  belief, 
that  Ganglia,  on  the  latter,  are  placed 
as  checks  to  the  powers  of  Volition, 
and  that  the  former  are  exempted  from 
them,  becaufe  they  would  have  inter- 
rupted and  prevented  the  determinations 
of  the  Will,  from  reaching  the  parts  in- 
tended to  be  fubjedt  to  it,  and  upon 
fenfory  nerves,  would  have  rendered 
the  notices  we  receive  much  lefs  dif- 
tind  perfe(ft  and  acute  than  they  ought 
to  be. 

The  left  nerve  of  the  eighth  pair, 
diftributed  to  the  Stomach,  and  pro^ 
bably  the  caufe  of  the  diftind  and  ex- 
quifite  fenfation  of  that  organ,  and  of 
its  remarkable  fympathy  with  the  Head, 
feems  alfo  principally  concerned  in  tranf- 

mitting 
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mltting   the   fenfe  of  hunger  to   the  Sect. 
mind,  and  therefore   may  be  confider-      ll, 
ed  as  a   fenfory    nerve.     This  notion  ^- — «r^ 
feems  proved  by,  and  in  Its  turn  throws 
light    upon,    thofe  Experiments  made 
by  the  moft  celebrated  Anatomies,  in 
which   the  eighth  pair  of  nerves  was 
cut  afunder  or  tied  in  Brutes,  and  by 
which  the   fundtions   of  the    Stomach 
were   mofl:    manifeftly    difordered  (0). 
The  lateft  and  beil  Anatomifts  agree 
there  is   no   Ganglion  found   on   this 
nerve,    between    its    origin    and    the 
Stomach,  where  it  is  chiefly  fpent  (p). 

If  Ganglions  were  not  intended  to 
check,  and  did  not  adually  limit  the 
powers   of'  Volition  3    the    Diaphragm  f 

had 

(d)  "  Nervo  Odavi  Paris  diiTefto,  Vox  fublata  eft,  &:  refpiratio 
*'  fafta  gravior,  &  concociio  c'lhomm  dejiruiia,  Sc  cibus  in  Vcntri- 
"  culumnon-venit.^''  Morgagni  in  Comm,  Bonon.  &  de  Caufis 
&  Sedib.  Morb. 

"  Nervo  Oftavi  Paris  ligato,  refpiratio  difficilis,  vox  fublata 
"  eft,  ciborum   horror,  vomitus,    ventriculus  foscibus  pleniflimus, 

"  demum 
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Sect,  had  probably  been  entirely  furnifbed 
IL  from  the  Intercoftals,  as  moft  of  the 
parts  in  the  Thorax  above  it,  and  in 
the  Abdomen  below  it,  are.  But  as  the 
motions  of  this  mufcular  membrav 
were  to  be  controulable  by  the  Will, 
we  find  peculiar  nerves,  namely,  the 
Phrenic,  which  are  deftitute  of  Gang- 
lions, fent  to  it  from  a  great  t!i(lance. 

"  demum  cibi  omnino  in  Ventriculo  ita  corrupt!,  ut  folent  craflis 
"  In  inteftinis  efle."  Brunneri  nepot.  Exp.  in  HAtiER 
Efem.  Phyf.  Tom.  iv.  p.  324. 

(/>)  "  Nervi  anaftomofes  inter  fe  ut  vafa,  frequentes  faciunt, 
"  &  in  concurfu  ramorum  ex  diverfis  truncis  ortorum  imprimis 
**  Ganglia  reperiuntur.  In  fenforiis  unice  nervis  non  reperiuntur, 
"  &  nulla  Junt  OBavo,  Phrenico,  nervis  artuum,"  A.  van 
**  Hallxr  Prim,  Lin.  Phyf.  No,  377, 


I 
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SECTION     III. 

Anatomical  OhjeBiom  Jlated^    a?id  an- 
fwered :    our    dodirim  Jupported    by 
EDCperimejits, 

THUS  far  have  I  ftated  the  fads  Sect. 
and  arguments  which  tend  di-     III. 
redly  to  prove  the  doctrine  I  have  ad-  '-— v — ' 
vanced  concerning   the  ufes  of  Gang- 
lions.   And  though  I  am  fenfible,  they 
may  not  have   fuch  force,  and  far  lefs 
fuch  advantage  of  arrangement,  and  of 
authority,  as  to  compel  convidion,  and 
are  rather  likely  to  fatisfy  thofe,  who,  £ 

laying  afide  prejudices  of  various  kinds, 
are  candidly  difpofed  to  give  Truth  that 
peaceful  reception  which  it  fo  feldom 
has  met  with,  than  to  ftand  the  rigo- 
rous tefl  of  a  captious  Controverfy ; 
D  I  am 
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Sect.  I  am,  notwithftanding,  perfuaded  that 
III.  my  main  conciitriori  will  be  found  to 
have  a  confiderable  weight  of  probabi- 
lity, yeaj  evidence  in  its  favour,  when 
weighed  againft  thofe  objedions  which 
may  be  brought  againft  it,  and  thofe 
difficulties  from  which  I  am  confcious 
it  is  not  exempt.  Thefe  however  are 
chiefly  fuch  as  arife  from  our  imperfect 
knowledge  of  the  nervous  SyRem  j  a 
terra  incognita,  which  remains  to  im^ 
mortalize  the  name  of  feme  future  dif- 
coverer  in  Anatomy. 

It  is  well  known,  for  indance,  and 
it  is  almofi:  the  only  objedlion  of  any 
weight,  to  which  our  dodrine  is  liable, 
"  That  all  the  nerves  fent  from  the 
"  fpinal  marrow,  have  Ganglions  where 
**  they  fend  off  the  filaments  which. 
*'  communicate  with  the  Intercoftals  (g)" 
The  concurrence  of  Fads  in  favour  of 

our 

ffj  Vjeussens  Neurogr,   Tab,  ^y 
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our  dodtrine,  rendered  it  highly  probable  Sect. 
that  thefe  Ganglions  refpedted   exclu-     HI, 
lively  the  great  fympathetic  nerves,  and 
that  they  were  the  firft  checks  to  the 
ufual   powers   of    Volifction,    and     af- 
feded  only   the  filaments    fent  to  the 
fympathetic  nerves,  leaving  the   othef 
nervous  filaments  of  the  fplnal  nerves 
fit,  and  free  for  the  conveyance  of  the 
commands  of  the  Will,  as  in  fad,  they 
are  chiefly  diftributed  to  mufcles  under 
its    power   and   diredion  5  but  it   did 
not  till   lately   occur  to  me    that   this 
might  be  determined  and   proved  one 
way  or  other  by  experiments. 

It  is  allowed  by  Phyfiologifls,  that 
when  any  nerve  is  irritated,  the  mufcle 
it  goes  to,  or  if  it  is  a  large  nerve,  or 
bundle  of  nerves,  all  the  mufcles  fup- 
plied  from  them,  are  by  that  irritation 
violendy  convulfed.  (See  Prop.  .5 — 6. 

§1. 

D  2  If 
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Sect.  If  then,  it  fnall  appear,  that  irrlta- 
III.  tions  and  injuries  of  the  fpinal  marrow 
(from  which  the  intercoftal,  or  great 
fympathetic  nerves  which  fupply  the 
Heart  and  Inteftines  truely  ariie,  as 
well  as  thofe  nerves  didributed  to  the 
limbs  i,  occafion  violent  convuifions  of 
the  limbs,  and  yet,  do  not  in  the  lead 
affed  the  Heart  and  Inteftines,  parts 
the  mofc  irritable  of  any  in  the  Body  ; 
as  will  indeed  be  manifeft  by  the  fol- 
lowing experiments :  the  difference  will 
probably  be  accounted  for  from  the  in- 
tervention of  Ganglion  after  Ganglion, 
conrtantly  found  betwixt  the  fpinal 
marrow  and  the  heart  and  inteflines : 
The  fubtilty  of  experiments  in  deter- 
mining what  no  Microfcope  or  anato- 
mical knife  would  detedt  and  afcertain, 
will  he  acknowledged,  and  the  unpre- 
judiced inquirer  into  nature,  will  per- 
haps   be   led    to   afcribe   thofe  ufes  to 


Ganglions  which  1  have  done. 


I.  On 
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I.  On  the  4th  of  March  1767,  a  Sect, 
Kitten  a  week  old  had  its  head  cut  ofF  III. 
betwixt  the  firft  and  fecond  vertebras 
of  the  neck  :  The  Thorax  was  opened 
with  all  expedition,  and  the  heart  laid 
bare  to  view,  and  obferved  for  fome 
time,  that  any  jdifference  might  be 
more  certainly  noticed  :  After  the  Ani- 
mal ceafed  to  move  its  limbs,  I  touch- 
ed the  fpinal  marrow  with  a  probe, 
immediately  the  extremities  of  the  a- 
nimal  were  all  ftrongly  convulfed,  but 
the  heart  alone,  feemed  unaffedted,  and 
continued  to  move  without  acceleration, 
or  any  degree  of  alteration  whatfoever 

('■)• 

Betwixt 


(r)  Conviil/iones  totius  Anlmali'^,  ab  irritata  medulla  Iploall 
"  natre,  cordis  motum  non  fufcitant."  Haller  Elem,  Phyl^ 
T.  ii.  p.  205. 

Thefe  experiments  were  tried,  and  their  events  as  here  related 
obferved,  long  after  the  firfl:  draught  of  this  Eflay  had  been  fent  to 
the  Royal  Society.  I  therefore  appeal  to  fuch  Perfons  as  may  chufe 
to  repeat  them,  difagreeable  as  they  are,  whether  I  mifreprefent 
ihem  dirough  prejudice,  or  not. 
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Betwixt  this  time  and  ^pnl  lO,  I 
repeated  the  fame  experiment  upon 
half  a  dozen  Kittens  flill  younger  than 
the  firfl:  j  upon  opening  the  thorax  the 
heart  beat  at  lead  feventy  ilrokes  in 
a  minute. 

When  the  heart  beat  only  forty  in  a 
minute,  or  thereabouts,  I  began  gent* 
ly  to  touch  the  Ipinai  marrow  with  the 
point  of  a  probe,  and  the  limbs  were 
immediately  convulfed,  but  the  heart 
not  in  the  lead  affected. 

I  SLIT  open  both  the  ventricles  of 
the  heart,  fo  as  to  let  out  all  the  blood 
they  contained,  and  inftantly  the  heart 
ceafed  to  beat  (though  before  the  blood 
is  thus  removed,  its  pulfation  continues 
very  long  in  Animals  fo  young,  efpe- 
cially  of  this  kind),  but  the  auricles 
which  were  not  opened,  and  therefore 

were 
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were  flill  ftimulated  by  the  blood,  beat  Sect. 
on.  III. 

After  this  preparation  in  feveral  of 
thefe  Animals,  1  thruft  the  probe  into 
the  ipinal  marrow,  bat  the  heart  never- 
theleis  continued  in  perfect  reft  and  in- 
a&\oti  i  though  when  its  fubftance  was 
pnckcd  with  the  point  of  a  knife,  it 
might  ftill  be  made  to  contrad:. 

But  though  the  heart  and  inteftines 
remained  equally  unaffected  in  all  the 
trials  I  made,  by  thrufting  the  probe 
into  the  fpinal  marrow,  the  following 
Convullions  occafioned  by  it  defervQ 
particular  Enumeration. 


All  the  limbs   were   violently  con^- 
vulfed. 


The  mufcles  of  the  back  were  con- 
vulfed,  and  the  fpine  bent  as  in  the 
Opifthotonos.  The, 
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The  intercoftal  mufcles  were  all 
contradled,  and  their  natural  adion, 
that  of  drawing  all  the  Ribs  nearer 
each  other  and  upwards,  was  rendered 
a  matter  of  occular  demonilration. 

The  Diaphragm  was  contraded 
ftronglyj  notwithftanding  the  Phrenic 
nerve  of  one  lide,  was  divided,  in 
making  limilar  experiments  by  pricking 
and  ftretching  it  -,  which,  by  the  way, 
conflantly  occafioned  a  convulfive  con- 
tradion  of  the  Diaphragm. 

Even  by  plunging  the  probe  into  the 
Brain,  after  the  head  had  been  cut  off 
fome  minutes,  the  Eyes,  Tongue,  and 
lower  Jaw  were  made  to  move,  (fj, 

I    HAVE 


(f)  In  an  account  of  the  Execution  of  Mary  Queen  of  Scots, 
it  is  declared  that  her  Lips  ftirred  up  and  dowrt  almoft  a  quarter 
of  an  hour  after  her  head  was  cut  oft".  Ballard's  Memoirs  of 
learned  ladies  of  Great  Briton,  p.  i66. 
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I  HAVE  made  the  fame  experiments.  Sect. 
with  like  confequences  upon  Frogs.  III. 

But  thefe  experiments  muft  be  made 
within  lefs  than  a  quarter  of  an  hour 
after  .decapitation  i  half  an  hour  after, 
no  fuch  effedts  follow  the  deftrudlion 
of  the  fpinal  marrow.  And  they  fuc- 
ceed  bell  by  previoully  opening  the 
ventricles  of  the  heart :  By  the  way, 
the  irritability  of  the  mufcles  continues 
not  longer  than  the  power  of  exciting 
contrad:ions  in  them  by  irritating  the 
correfponding  nerves^ 

Experiments,  fimilar  to  thefe  in 
event,  have  been  made  on  Frogs,  by 
Stuart,  Bar.  Haller,  Dr.  Whytt, 
and  many  more. 

"  When  I   opened    (fays    the   laft 

"  of  this  ingenious  Triumvirate)   the 

**  Thorax   of  a  Frog,  immediately  af- 

E  "  ter 
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Sect.  "  ter  decollation,  and  deftroying  its 
III.     "  fpinal   marrow,  1  obferved  its  heart 

— >r->-'  "  beating  after  the  rate  of  lixty  in  a 
"  minute,  which  is  four  or  live  pulfa- 
**  tions  lefs  than  I  have  generally  feen 
*'  the  hearts  of  Frogs  make  in  that 
"  time,  when  the  Thorax  was  opened 
*'  'without  decollation  (^)." 

11.  "  Some  young  Gentlemen,  hav- 
"  ing  hanged  a  Cat,  till  (he  was  quite 
*'  dead,  opened  the  Thorax  and  ob- 
"  ferved  only  a  tremulous  motion  in 
"  the  heart,  which  foon  ceafed,  but 
**  was  renewed  by  pricking  it  with 
*'  a  fharp  inftrument :  after  this  by 
*'  fciueezino:  the  Cardiac  nerves  down- 
"  wards,  or  otherwife  irritating  them, 
"  the  heart  was  made  to  perform  two 
"  or  three  pulfations,  which  it  conti- 
"  nued  to  do  for  a  confiderable  time, 

"  when- 

(?)  See  Whytt's   Exp.  on   lifing  and  dying  Animals,  Eff. 
Pb.  and  Lit,  2  Vol.  p.  282,  and  Whytt's  Phyfical   Effays. 
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"  whenever  the  Cardiac   nerves   were  Sect. 
*«  thus  Simulated  (v),"   Thefe  Experi-     III. 
ments  were  made  with  no  kind  of  view 
to  the  dodrine  which  I  fliall  endeavour 
to  fliew  they  enforce  and  fupport. 

IIL  Animals  are  killed^  fome  fooner, 
and  others,  efpeclally  of  the  cold  kind 
(as  Frogs  and  Tortoifes,  on  account  of 
the  largenefs  of  the  fpinal  marrow) 
much  later,  by  cutting  through  the 
fpinal  marrow  near  its  origin.  The 
cutting  thro'  the  intercoftal  nerves,  or 
the  tying  ligatures  upon  them,  is  alfo 
fooner  or  later  Jafal  to  the  Animals 
the  experiments  have  been  tried  upon, 
by  finally  deftroying  the  Heart's  motioUf 
and  indantly,  in  a  wonderful  manner, 
weakening  and  dijiurhing  its  motions  {w)^ 

E  2  These 

(•r)  Eflay  on  the  vital  and  involuntary  motions  of  Animals, 
by  Whytt,  p.  355. 

(w)  Oclavae  conjugationis  nervis,  una  cum  nervis  par  inter- 
coftale  conftituentibus,  circa  cervicem,  ex  tranfverfo  recifis,  ani- 
mal 
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These  Experiments  prove,  that  the 
Ganglions  on  the  fpinal  nerves,  do  not 
hinder  the  irritation  of  the  fpinal  mar- 
row from  caiifing  convulfions  in  the 
voluntary  mufcles :  And  that  the  Gan- 
glions ( I )  do,  in  all  probability,  hinder 
that  caufe  from  a(fling  (as  without  their 
intervention  it  mud  have  done)  upon 
the  heart,  by  means  of  its  nerves, 
chiefly  arifing  from  the  fpinal  marrow 
originally  :  And  therefore  it  fsems  evi- 
dent, and  beyond  a  plaufible  conjedure, 
that  the  Ganglions  on  the  fpinal  nerves, 
relate  exclufively  and  folely  to  the  inter- 

coftal 

ma]  illico  languore  futurae  mortis  prasnuncio  afficitur,  tremuks  mo- 
tiis  patitur,  vires  illius  fenfim  labafcunt,  &  intra  24  circiter 
horas,  vita  deftituitur,  quae  per  illud  breve  temporis  fpatium, 
fpiritu  animali  fuftinetur,  quem  medulla  fpinalis,  &  nerv6t  plexus 
intra  medium  &  infimum  ventrem  latitantes  naturalibus  & 
vitalibus  partibus  fuppeditant,  Vieuflens  neurographia,  cap.  iv. 
Lower  de  Corde.  Haller,  Elem.  P.  T.  i.  p.  464 — 5.  And 
MoRGAGNi  de  Sedibus  Morb.  Ep.  xix.  art,  23.  defcribes  the 
encheirefis,  or  manner  of  making  this  experiment,  and  obferves, 
it  is  impoflible  in  Brutes  to  cut  or  tye  the  Intercoftal  nerves  or 
par  vagum,  ieparately,  without  dividing  or  tying  both  together  ; 
a  faft,  which  has  not  been  always  confidered  m  reafoning  nppp 
this  experiment. 
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coftal  or  great  fympathetic  nerves,  for  Sect. 
the  purpofes  I  have  endeavoured  to  III. 
prove :  This  dodtrlne  derives  farther 
confirmation  from  experiment  (2),  as 
we  thereby  fee  that  the  heart  may  be 
made  to  move,  as  all  other  mufcles 
may,  by  irritating  or  fqueezing  its  pro- 
per nerves,  below  their  Ganglions : 
And,  that  the  motions  of  the  heart 
cannot  long  continue,  in  v^^arm  animals 
efpecially,  after  the  divifion  of  their 
principal  nerves  (3),  which  Ihews  the 
dependance  of  the  heart  {Prelim,  Prop^ 
6)  ultimately,  as  that  of  all  other  muf- 
cles, upon  its  proper  nerves,  and  their 
connedion  with  the  Brain. 

It  is  objeded,  "  That  one  or  two 
"  Ganglions,  are  often  obferved  upon 
"  a  filament  of  the  fecond  great  branch, 
**  and  another  upon  the  third  branch  of 
y[  the  fifth  pair  of  nerves." 

The 
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The  conftancy,  and  if,  I  may  £o  ex- 
prefs  it,  the  folicitude  with  which  all 
parts  whofe  motions  are  involuntary, 
are  provided  with  nerves,  furnifhed 
and  befet  with  Ganglions  j  and  the  great 
fcarcity  of  them  on  nerves  detached  to 
mufcles  fubjecft  to  our  Volitions,  and 
the  total  want  of  them,  on  the  fenfory 
nerves,  fufficiently  befpeaks  their  gene- 
ral deftination  and  ufe ;  notwithftand- 
ing  a  few  feeming  exceptions :  feem- 
ing  I  fay,  becaufe  thofe  few  alledged  as 
fuch,  are  not  permanent  parts  of  ani- 
mal ftrudure,  or  conftantly  found.  As 
their  appearance  is  in  fome  meafure 
accidental,  we  have  reafon  to  fufpedt 
them  to  be  rather  morbid  Phenomena, 
than  organs  of  great  importance  in  the 
animal  fyftem:  The  Ganglia  in  particu- 
lar of  MekeliuS,  found  on  the  fecond 
and  third  branches  of  the  fifth  pair  of 
nerves,  are  very  elTentially  diftinguifhed 
by  Baron  Haller  from  other  Gang- 
lions i 
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lions;  particularly  the  Gsnglion  Oph-  Sect. 
thalmicum,  which  he  fays  is  conflant  III. 
and  perpetual ;  whereas  the  other  Gan- 
glions of  the  fifth  pair  are  not  fo,  for 
he  remembers  to  have  examined  Bodies, 
in  which  they  were  wanting  (x).  But 
fuppofing  the  utmoft  in  favour  of  the 
conftancy  of  thefe  Ganglia  of  the  fifth 
pair ;  the  nervous  twigs  on  which  they 
have  been  obferved,  being  chiefly  di- 
ftributed  to  the  falivary  and  mucous 
Glands,  about  the  jaws,  tongue,  palate, 
throat,  and  noflrils ;  may  they  not  be 
fuppofed  to  have  fome  ufe  in  glandu- 
lar fecretion  ?  For  we  fee  the  glandular 
parts  in  the  Abdomen,  are  fupplied  by 

the 

(x)  Thefe  Ganglions  have  been  feen  on  a  twig  of  the  fuper- 
maxillary  branch  of  the  fifth  pair,  with  refpeft  to  which  Barora 
Hailer  fays,  "  Memini  in  aliis  Cadaveribus  eodem  loco  nuUuns 
"  adfuilTe."  El,  Ph.  T,iv.  p.  213.  The  fame  heobferves  with 
refpeft  to  another  Ganglion,  fometimes  feen  on  the  lingual  Branch 
of  the  third  great  Branch  of  the  fifth  pair,  the  maxillaris  in- 
ferior, it  was  fometimes  not  found.  Ibid.  T.  iv.  p.  218 — zig-r 
The  Pterj-goid  Branch  on  which  a  third  Ganglion  has  been  (sen, 
fends  one  or  two  twigs  to  unite  with  the  intercoftal  nerves  at 
Its  origin. 


40  Essay  on  the  use  of 

Sect,  the  great  fympathetic  nerves,  as  well  as' 
III.     the  mufcular  fibres  of  the  heart  and 
inteftines. 

It  has  likewife  been  objedled,  "  That 
<*  the  great  iympathetic  nerves  fend 
^*  fome  branches  to  parts,  under  the 
"  controul  of  the  Will,  as  the  Pharynx 
•*  and  Diaphragm,  as  vt^ell  as  to  the 
'*  heart  and  inteftines,  not  fubjedt  to 
«*  that  controul." 

It  is  well  known  that  tho*  the 
Pharynx  derives  fome  nerves  from  the 
great  fympathetic  nerves  j  its  moft  con- 
fiderable  fupply  of  nerves  comes  from 
the  eighth  pair :  and  the  Diaphragm 
is  rendered  paralytic  by  tying  or  cutting 
the  Phrenic  nerves  diftributed  to  it ; 
which  (hews  that  its  motions  have  very 
little  dependance  on  the  minute  fila- 
ments which  it  receives  from  the  great 
fympathetic  nerves.    There  are  other 

parts> 
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motions  in  thefe  parts  befides  thofe  of  Sect. 
the  voluntary  kind  ;  their  motions  be-  III. 
ing  of  the  mixed  kind,  fometimes  being 
involuntary,  at  others  voluntary.  There 
are  other  parts  alfo,  as  well  as  thefe  no\v 
named,  whofe  motions  are  of  the  mixt^d 
kind  J  and  it  is  remarkable  that  ail  of 
them  have  two  different  kinds  of  nerves ; 
namely,  fome  without  Ganglions  to  fub- 
jed:  them  to  the  powers  of  Volition  j  and 
others  that  have  Ganglions  to  fupply 
the  involuntary  motions  of  the  fame 
parts.  Thus  the  Diaphragm  moves, 
when  we  are  a-fleep,  and  when  we  are 
awake,  though  not  quite  fo  often,  and 
continues  to  move,  tho'  lefs  frequently, 
even  during  a  profound  Apopledtic  Fit. 
In  like  manner,  we  can  raife  the  Pharynx 
by  an  effort  of  the  Will,  yet  in  the 
adion  of  Deglutition,  its  motions  are 
chiefly  involuntary  from  the  ilimu- 
lus  of  the  food  pafTing  dowh  the  gul- 


let 
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Sect,  let  (y)»     In  the   involuntary  motions, 
IIL     the   flimulus  which   excites,  regulates 
their  intenfenefs  and  continuance :  In 
the  voluntary  oiotionsj  the  Will  excites 
and  regulates  them  ali. 

We  are  not  to  imagine,  nor  do  I 
know  that  it  is  generally  fuppofed  by 
Anatomifts,  that  wherever  the  nerves 
unite,  their  medullary  fubilance  either 
decutTates,  or  is  fo  intimately  mixed, 
as  is  reafonably  fuppofed  to  be  the  cafe 
in  Ganglions,  by  mod  Anatomifts,  from 
Glisson  down  to  Haller  ;  We  know 
at  leaft,  that  this  is  far  from  beino;  the 
cafe  in  the  Optic  nerves ;  for  though  they 
unite,  and  vv^ere  fuppofed  to  crofs  each 
other,  the  contrary  appears  by  Obfer- 
vations,  made,  in  the  bodies  of  Perfons 
who  were  blind  of  one  eye  from  a 
fault  of  the  Optic  nerve;  the  nerve  of 

the 

(y)  See  Effiy  en  tlieVkil  and  Involuntary  motions  of  Ani- 
mals. 


^_^CTV/0»B,J 
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the  affeded  fide  only  being  wafted,  Sect. 
while  the  other  was  large  and  plump  HI. 
(z).  And  we  may  juiily  infer,  the 
Flexiform  uniom  of  the  x\t.x\t^y  diftri- 
buted  to  the  fuperior  and  interior  ex- 
tremities, not  to  be  more  intimate,  nor 
intended  to  ferve  any  fuch  purpofe  as 
Ganglions,  fince  thefe  nerves  are  equal- 
ly motory  and  fenfory  ;  no  other  nerves 
being  diftributed  to  the  fkin,  the  organ 
of  touch,  but  from  the  fub-divilionof 
thefe  Plexufes. 

(x)  See  the  Anatomy  of  the  nerves  in  general  by  a  late  jufily 
celebrated  profeflbr  of  Anatomy,  Dr.  Monro,  Sen.  p,  356.  and 
No.  23.  Santorinj  obs.  Anat.  63.  Vesai.ii  Anatom, 
Lib.  iv.  C,  iv.  "  Vesalius,  Aq^uapendens,  Valverda 
"  aliquando  obfervarunt,  toto  dudtu  divifos  opticos  nervos 
"  manfiffe,  &  eum  tamen  in  quo  fie  confpexit  Vesalius  de  vifu 
"  nunquam  conqueftum  fuifle,  vifuqne  prEftanti  femper  valuifle." 
"  MoRGAGNi  de  fedib,  Morb,  Ep.  xiii.  Art,  7, 


Section 
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SECTION     IV. 

Phyjtological  difficulties  obviated : 
ConjeEiures  concerning  Irrita- 
bilityy   &^c, 

F  thefe  Anatomical  difficulties  do 
not  fubvert  our  dodrine,  the  fol- 
lowing of  a  Phyfiological  nature,  it  is 
prelumed,  will  not  be  more  formidable; 
or  perhaps,  may  become  arguments  in 
its  favour,  when  properly  conlidered. 


It  has  been  objected,  "  That  if  the 
Ganglia  intercept  the  communication 
between  the  fenforium  commune,  and 
thofe  parts  whofe  nerves  are  derived 
from  them ;  they  ought  not  only 
to  intercept  the  commands  of  the 

Will, 


(C 


<c 


(ft 
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Will,  and  render  the  motions  of  Sect. 
thele  parts  not  voluntary,  but  they  IV". 
ought  allb  to  prevent  the  imprelTions 
made  on  the  nerves  of  thefe  parts, 
from  being  conveyed  to  the  fenforium 
commune,  i.  e.  thefc  parts  ought  to 
be  infenfible:  the  contrary  of  which 
is  true.  For  example,  the  Inteftines, 
whole  nerves  come  from  Ganglia, 
are  among  the  moft  fenfible  parts  of 
the  body:  and  if  the  uneafy  fen- 
fation  m  the  Lungs,  in  Afthmatic 
cafes,  was  not  conveyed  to  the  fen- 
forium commune,  how  could  the 
Will  redouble  the  aflion  of  the  Dia- 
phragm and  the  intercoftal  mufcles  V\ 

I.  To  this  It  may  be  anfwered,  That 
an  Anattomofis,  or  new  arrangement  of 
the  nervous  filaments  which  appears  to 
take  place  in  Ganglia,  may  intercept 
the  efforts  of  the  Will,  and  alfo  render 
the  fenfations  of  parts  wholly  fupplied 

with 
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Sect,  with  nerves  from  Ganglions  lefs  de- 
IV".  terminate  and  precife  than  in  other 
parts,  which  indeed  is  a  fad;  yetj 
without  rendering  fuch  parts  totally  in- 
fenfible»  Paralytic  Diieaies  (how,  that 
the  nerves  may  be  fo  affeded,  as  to  be 
incapable  of  conveying  the  commands 
of  the  Will,  and  yet  remain  fufficient- 
ly  capable  of  reconveying  fenfible  per- 
ceptions. In  the  Palfies  which  are 
moft  frequent,  the  parts  rendered  per- 
fedlly  immoveable  by  the  difeafe,  have 
as  quick  a  feeling  as  thofe  that  are 
moveable  by  the  Will ;  and  what  de- 
ferves  attention,  are  often  moved  invo- 
luntarily, efpecially  upon  the  application 
of  any  painful  ftimulus :  and  it  is  ob- 
fervable  too,  that  paralytic  limbs,  which 
are  not  to  be  moved  by  our  Volitions, 
are  often  called  into  a(5tion,  when  the 
paralytic  perfon  is  fuddenly  thrown  into 
any  violent  paffion ;  juft  as  we  obferve 
the  fame  caufe  to  produce  extraordinary 

com- 
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commotions  in  the  Heart  and  Inteftines,  Sect« 
&c.  though  the  Will,  coolly  exerted,      IV. 
has  no  power  over  thefe  parts- 

IL  Various  obfervators  have  ibown 
that  the  feelings  of  the  organs,  whofe 
motions  are  involantaryj  are  by  no 
means  exadt,  nor  always  acute.  We 
have  it  on  the  authority  of  Harvey 
(^),  confirmed  by  Baron  Haller,  that 
the  heart  tho'  highly  irritable,  is  when 
touched,  very  dully  fenfible,  as  has  alf© 
appeared  in  wounds  and  contoiions  of 
this  part  (^).  Haller  afferts  that  the 
iungs,  iiverj  fpleen,  and  kidnies,  all  fup- 
plied  from  the  great  fympathetic  nerves, 
have  hQcn  cut  in  pieces,  and  yet  tl;ie 
animal  feemed  to  feel  no  pain.  And 
(which  is  a  proof  lefs  liable  to  excep- 
tion) operations  and  difeafes  in  the  kid- 
nies,   and  oicers   in  the    lungs  being 


(a)  Harveii  de  Geiierst.  Amajal, 
(i)  Phil,  Trans.    Vol,  xii. 
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Sect,  but  little  painful,  (how  the  feelings  of 
thefe  parts  not  to  be  exquifite  (c), 

III.  The  Stomach,  which  has  a  very 
large  portion  of  the  eighth  pair  of 
nerves  beftowed  upon  it,  lofes  its  fen- 
fibility  and  contractile  power  foperfed:- 
I3?  by  ligatures  of  this  nerve,  that  the 
food  neither  paffes  down  the  oefophagus, 
nor  is  concodled  in  the  ftomach,  and 
by  fpontaneous  corruption  there  puts  on 
the  appearance  of  the  faeces  themfelves 
fo  fastid  in  the  large  inteftines  (d).  'Tis, 
in  conlequence  of  the  fenfibility  which 
the  ftomach  derives  by  means  of  this 
nerve,  along  with  its  peculiar  organiza- 
tion, that  the  ftomach  becomes  the  prin- 
cipal feat  of  hunger  j  and,  to  ufe  the 
words  of  a  celebrated  writer,  *'  As  it  is 
"  afFeded  with  a  more  difagreeable 
*'  fenfation,  when  we  have  wanted  food 
"  for  any  confiderable  time,  than  the 

"  guts  ; 

(c)  Hai-ler's  celebrated  Hflay  on  fenfible  and  irritable  parts. 
'  {J}  See  MoRCJVCNi,  &  Vieubsens  locis  dtatis. 
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*'  gutSi  lb  likewife  it  is  more  fenfible  Sect. 
"  of  an  agreeable  feeling,  from  grate-     IV, 
"  ful  food  :  and   in    thefe    refpeds   it  ^--v— « 
"  may  be  faid  to  be  more  fenfible  than 
"  the  inteftines  ((?). 

IV,  A  LESS  precife  feeling  the  in- 
teftines certainly  havej  and  tho'  in  many 
inftanccs  they  are  the  feat  of  exquifite 
pain,  yet  in  confequence  of  the  con^ 
nexions  of  the  nervous  filaments  in  the 
Ganglions,  any  painful  difeufe  feated  in 
.the  inteftines,  or  in  the  other  Vifcera 
contained  in  the  Abdomen,  is  by  fen  fa- 
lion  lefs  determinable  to  its  particular 
feat,  or  rather  is  more  apt  to  affedt  the 
parts  adjoining,  than  difeafss  of  a  pain- 
ful nature  v^'hich  are  feated  in  the  fto- 
mach  itfelf,  and  in  other  parts  whofe 
nerves  are  not  fupplied  with  Ganglions 
(f).  G  And 

(e)  See  Whytt's  Path.  Effay-,  p.  155.  firft  Edit. 

( f )  Ut  anima  non  adeo  accurate  locum  dolentetn  diftinguat, 
ied  obiter  utcunque,  et  aliqua  latitudine,  A,  V.  Haller  El, 
Phyf.  T.  iv,  p.  407. 
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Sect.        And  this  leads  us  to  a  natural  folu- 
IV.     tion  of  that  fympathy,   that   intercom' 

niunifjn  of  fenfatiom^  or  that  imputation 
of  fenfation^  which  fo  frequently  takes 
place  in  the  Cholic,  inHammatioii  of  the 
Inteilines,  and  nephritic  complaints,  and 
other  difeaies  of  the  contained  parts  of 
the  Abdomenj  from  which  fome  writers 
(g)  have  very  cooclufively  argued  for 
the  neceflity  of  fuch  a  communication 
of  the  nervous  filaments  in  Ganglions, 
ss  appears  indeed,  to  take  place  in  them, 
and  which  among  other  important  ufes, 
feems  the  occafion  of  many  of  thofe 
fym pathetic  feniations  in  the  lower  belly 
fo  frequently  taken  notice  of,  and  fo 
difficult  to  be  explained  {b).  It 

(g)  Zint;.  de  oculo,  citat.  Haller,  El.  Phyf.  T.  iv.  p.  321. 
(Z>)  The   celebrated  Whytt's  cbjeftions  to  particular  fym- 
pathies,  arifiiig  from  a  connexion  of  nerves   in  Ganglions,  feem 
inconclufive:    for,  fays  he,  fuch    a  communication  as   is  fuppofed 
in  Ganglia   to    occafion   fympathy  would    caufe    a    confujhn    in 
our   fenfat'iOns,    as    well    as    in     the    /notions    of   our    mufcles, 
_lS!jth  refpeft  to  fenfation,  we  have  feen  that  covfufed  or   indeter- 
/•"''<<'  O  *^     y^i^e^nt^tion    is    proper  to     parts    whofe    nerves   arife    from 
/Cy       Ganglioi^53^\|nd  that    the    mufcular    motions    of  thefe    parts 

FFB  1   1912    ^) 
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It  is  objedifctl    alfo,    *'  That   every    Sect. 
**  voluntary  mufcle  in  the  body  becomes       IV. 
"  involuntary  when   it   is  ftrongly    i\i~   ^--<^/— ~> 
"  mulat-ed  :  for  example,  the  /Iccekra- 
"   tores  VrincBj   are  quite   voluntary  m 
"  the    Adion   of   expelling  the   Un'/ie., 
"  but  ad  involuntarily  in  cxpcUirig  the 
*^  femen^' 

G   2  When. 

are  not  regulated  by  the  Wili,  but  by  the  application  of  an  irrita- 
ting caufe  J  and  therefore,  inftead  of  proving  tliat  lympathy  in  the 
Abdominal  vifcera  does  not  arife  from  Ganglions  ;  they  render  it 
likely  that  it  does.  The  Mind  undoubtedly  feels  fympathetic  as 
well  as  ail  other  fenfations  only  at  the  origin  of  the  nerves  in 
the  Brain,  where  the  Soul  fits  enthroned  :  Yet  fa€ls  incline  me 
to  think  with  Willis,  Vieussens,  Haller,  and  iWonho, 
that  fympathy  depends  in  7nany  cafes  upon  the  connexions  of  nerves 
in  their  courfe,  as  well  as  at  or  near  their  origin. 

It  is  well  known,  that  an  irritating  Caufe  acting  upon  a 
nerve  in  any  of  the  limbs,  will  fometimes  extend  its  efficacy  as 
far  back  as  the  Brain  and  occafion  con-vuljions,  oj  Epileptic  parox- 
yfms  affecting  the  \vhole  Body  fympathetically ;  at  other  times 
it  only  affcfls  Come  particular  parts  of  the  Bod)',  as  in  the  cafe 
of  the  locked  Jaw,  fpafmus  Cynicus,  and  various  other  inftances 
which  I  purpofely  omit.  In  like  manner  any  violent  irritation, 
which  by  its  ftimulus  affefts  any  of  the  filaments  of  the  inter- 
coftal  nerves  up  to  their  origin  in  their  refpeiftive  Ganglions,  will 
alfo  aft  by  confent  upon,  and  atFect  all  the  filaments  which  have 
their  common  origin  in  fuch  Ganglions :  And  hence  fympathe- 
tic fA^mptoms  will  arife  in  the  firft  place,    in  the  parts    of  the 

Abdomen 
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When  we  confider  the  ftate  of  the 
Soul  and  Body  under  any  violent  paf- 
iion  of  mindj  we  find  the  ufual  opera- 
tions of  the  Soul  itfelf  are  not  only 
diilurbed,  but  thofe  parts  of  the  Body 
too,  which  the  Will  cannot  controul, 
are  now  agitated  by  the  florm ;  for 
every  one  has  experienced  that  the  heart 
and  Vifcera  in  general  are  vehemently 
affedted  by  ilrcng  paiTions :  the  mind 
is  in  like  manner  violently  re»a(fted  up- 
on by  very  ftrong  bodily  fenfations  j  for 
it  is  well  known  that  mufcular  parts 
which  are  ordinarily  fubjed  to  our  voli- 
tions, ceafe  to  be  fo,  if  any  part  is  fli- 

mulated 

Abdomen  and  Thorax  fupplied  by  the  great  fympathetic  nerves, 
and  afccrv/ards  in  the  reft  of  the  Body,  nearly  in  the  order  in 
•which  thefe  nerves  are  connefted  with  the  i-eft  of  the  nervous 
fyflcm.  The  Reader  will  find  that  the  celebrated  De  Haen 
has  adopted  the  Wikslowan  opinion,  that  the  Ganglions  are 
the  origin  of  the  intercofial  nerves,  and  attempts  with  great  pro- 
bability to  explain  from  thence  the  ilngular  paralytic  fymptoms 
fometimes  left  by  Saturnine  Cholic,  This  general  account  of  fym-r 
pithy  is  fupported  by  fo  many  fails,  that  I  think  one  may  fafely 
venture  to  foretel,  it  will  derive  proof  and  confirmation  from  fuch 
new  cifcoveries  as  will  advance  the  knowledge  of  the  nerves, 
and  enable  future  ages  to  fee  things  clearly  on  this  fubjeft,  which 
at  prefent  arc  dark  and  inexplicable  to  us. 
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mulated  by  exquifitely  pleafing,  or  e^f-  Sect. 
cefiively  painful  fenfations  -,  under  fuch      IV. 
a  Itimuius  they  are  necelTarily  contrac- 
ted or  coiivLilfed,     But,  it  is  not  there- 
fore to   be  concluded,  that  the  gende 
iiimulus  of  the  Blood,  on  the  furface 
ol:  the  Heart,  and  of  the  air,  food,  and 
gaftfic  juices  J  on  the  Inteflines,  of  which 
the  mind  has  no  confcious  perception 
at   all.  much    lefs   a   difagreeable  one, 
can  lay  it  under  any  fimilar    neceffity, 
as  loQiC  have  argued.     This  objedion 
can  have  no  force  againfl:  our  dodlrine, 
however    it   may  recoil    upon   that  of 
others;  as  all  voluntary  mufcles  what- 
ever may  be  excited  to  contradlions  by 
irritations  exceffively  pleafing  or  painful; 
the  contradlions  from  fuch  caufes  being 
involuntary,  neceffary,  and  uncontroul- 
able :  But   the  famuli    that   affe(5t  the 
Heart  and  other  parts,  whofe  motions 
are  naturally  involuntary,    are   not   of 
this  clafs,  nor  of  this  flrength  ;  and  in- 
deed, 
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Sect,  deed,  are  fo  little  perceived  by  the  mind 
IV.  as  to  lay  it  under  no  fach  neceffity,  as 
in  the  inflance  objeded.  Thofe  on  the 
contraryj  who^  obferving  that  we  are 
not  confcious  of  thefe  motions,  infer 
from  thence  that  the  felf-thinking  in- 
dividual or  human  Soul,  is  not  the  real 
author  of  them  ;  and  who  inilead  of  re- 
fering  them  to  unknowing  Nature,  at-? 
tribute  them  to  its  great  Diredor,  feem 
to  me,  to  reafon  very  conclufively  (/), 

To 

(?)  See  Baxtar's  Inguhy  into  the  nature  of  the  human 
Soul.  A  performance  in  which  the  jufteft  notions  of  the  Soul's' 
authority  in  and  over  our  Bodies,  and  of  the  divine  government  co- 
operating therein,  and  contrculing  univeifal  Nature,  are  excellent- 
ly deduced  and  fopported  upon  the  foundations  of  found  reafoning 
and  true  Philofophy. 

'*  The  great  myflerious  Being,  who  made  and  governs  the 
"  whole  Syftem,  has  fet  a  part  of  the  chain  of  caufes  in  our 
"  view  ;  but  we  find,  as  he  himfelf  is  too  high  for  our  compre- 
"  henfion,  lo  his  more  immediate  inftruments  in  the  univerfe 
"  are  alfo  involved  in  an  obfcuritj'  that  philofophy  is  not  able  to 
"  diflipate ;  and  thus  our  veneration  for  the  fupreme  Author  is 
"  always  increafed  in  proportion  as  we  advance  in  the  knowledge 
"  of  his  works  :  as  we  arrive  in  philofophy  towards  the  firft 
"  caufe,  we  obtain  more  extenfive  views  of  the  conftitution  of 
"  things,  and  fee  his  influence  more  plainly :  we  perceive  that 
"  wc  are  apptoscbipg  to  Him,  from  the  fimplicity  and  genera- 

"  lity 
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To    what   other   immaterial  power  Sect, 
can  we   refer  the  fupport  of  the  vital     1V« 
motions,    which   have  for   their  caufe  ^^^"-^^ 
irritability  ?  a  principle  or  caufe  not  im- 
mediately extinguifhed  by  Death  itfelf, 
and   which   exifts   in    the    heart   and 
inteftines,  not  only,  when  they  are  fe- 
parated  from  the  Head,  and  the  reft  of 
the  Body ;   but  when   divided    into   a 
thoufand  parts,  each  piece  retains  it. 

Is  it  then  an  inherent  property  of  muf- 
cular  fibres  ?  Sound  Philofophy  teaches 
us,  that  adivity  in  matter  can  never  be 
inherent,  but  muft  be  impreffed  by  fome 
immaterial,  and  as  feems  probable,  in 
the  prefent  cafe,  adive  percipient  power. 

As  irritability  exifts  in  mufcular  fi-. 
bres   feparated  from  the  Body,  the  Soul 

does 

"  lity  of  t'ne  lav/s  or  pov.-ers  we  difcover,  from  the  difficulty  we 
**  find  to  account  for  them  mechanically,  from  the  more  and  more 
"  complete  beauty  that  appears,  &c."  P^c.  La  vein's  View 
of  Sir  Isaac  Nswtok's  Philofophy,     Cap.  i. 
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Sect,  does  not  feem  to  be  that  adive  power, 
IV.  For  the  Soul  is  feated  in  the  Brain  only, 
and  is  aded  upon,  and  puts  mufcles 
in  adion  by  means  of  nerves  {Prop, 
4,  5.)  continued  from  the  Brain. 
Hence  when  the  nerves  are  compref- 
fed,  tied,  or  cut  through,  the  Soul 
lofes  its  power,  and  yet,  Irritability  re- 
mains, even  in  mufcles  of  the  voluntary 
clafs.  Thofe  that  are  involuntary,  and 
over  which  the  Soul  has  no  autho- 
rity at  any  time,  poffefs  this  property 
neverthelefs,  in  the  moll  eminent  de- 
gree. 

Detruncations  of  the  Body,  di- 
mijiidi  not  the  faculties  of  the  Soul, 
which  remain  perfed  unlefs  the  Brain 
be  injured.  The  Soul  is  not  a  diviiible 
or  difcerptible  fubftance. 

Irritability  therefore,  tho' capa- 
ble of   being  occaiionally   excited  by 

the 
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the  foul,  as  a  kind  of  irritant,  through  Sect, 
the  medium  of  the  nerves,  feems  to  IV, 
have  a  different  percipient  agent  for 
its  caufe,  and  to  be  derived  only  from 
that  immaterial  Being,  who  created 
all  Bodies,  is  the  fource  of  all  adive 
force  that  appears  in  them,  and  prefides 
over  the  univerfal  frame  of  nature. 

I  SHALL  not  enlarge  this  digreffion, 
by  endeavours  to  explain,  how  the 
Soul  2idis  upon  the  nerves;  and  how, 
by  means  of  thefe,  the  irritable  mufcu- 
lar  fibres,  are  by  an  ad  of  the  Will 
made  to  contract :  how  the  more  vio- 
lent agitations  of  the  Soul,  by  the  me- 
dium of  the  nerves,  affect  the  irritable, 
but  involuntary  vital  organs.  What 
the  nerves  contribute  towards  the  con- 
tradlions  of  mufcular  fibres ^  and  how 
far  their  efficacious  energy  is  neceffary 
to  fuch  contraftions  {^ee  Prop*  6). 

-  H  There 
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There  is  in  all  fibres  of  animal 
Bodies,  even  thofe  of  the  cellular  kind, 
a  Tsat^rai  contradibility  and  power  of 
retradion,  which  appears  equally  in 
living  and  dead  BodieSj  whether  \vs.Tm 
or   cold. 

Muscular  fibres  poflefs  this  power 
of  retradion  along  with  that  of  irrita- 
bilityj  which  leems  proper  to  them 
alone  in  their  living  ftate ;  at  leaft,  It 
vaoiflies  foon  after  Deathj  and  is  not 
capable  of  bdng  excited  when  mufcles 
are  thoroughly  cold  in  con.fequence  of 
death  (k). 

This  property  of  irritability  in  muf- 
cular  fibres,  feems  not  only  capable  of 
being  excited  and  regulated  by  means  of 
the  r^erves,  but  is  aSfo  manifeftly  capable 
ofincreafeby  nervous  power:  yet  Poly- 
pes, 

fk)  ft  ikcife  fwim,  Laride^  dextera  qnmtlt^ 

Virgt  JErt,  %,  395,  396.' 
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pes,   and  perhaps  fooie  of  thofe  plants  Sect. 

called  fenfitive,  are  highly  irritable,,  tho'     IV* 

faid   to  be  deftitute  of  nerves  :  if  this 

aflertion    be    fufficiently    groaiided,    it 

would  then  feern  that  irritability  has 
no  neceffary   dependance   upon   nerveSa 

but  may  exift  in  mufcular  fibres  without 
them.  This  property,  however,  m 
mufcular  fibres,  in  connexion  with 
nerves,  is  produdive  of  voluntary  mo- 
tion at  the  nod  of  the  mindj  and  is 
alfo  productive  of  involuntary  motion 
by  the  adlion  of  a  ftimulating  fluid  upon 
the  nerves  fpread  over  the  internal  fur- 
face  of  the  heart  and  inteflines  5  fo  that, 
tho'  we  may  have  animals,  formed 
without  nerves,  highly  irritable,  and  ac- 
tive, in  confequence  of  this  irritability : 
yet,  in  fuch  animals  as  have  the  nervous 
and  irritable  lyftems  united  j  the  depen- 
dance of  irritability  upon  the  nerves,  m 
confequence  of  that  union^   feems   fo 

H  2  great 
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Sect,  great  as  not  eafily  to  be,  even  in  ima- 
IV.     gination,   feparabic  frona  them. 

What  we  know  only  with  certainty 
is  this  fingle  fad,  that  the  nerves  con- 
ned the  Soul  and  the  Body  together : 
That  by  them  the  Soul  ads,  and  is  aded 
upon  :  How  thefe  things  are  performed 
is  intirely  unknown  to  us,  and  wilt 
probably  fo  remain,  at  leaft,  till  new 
difcoveries  are  made  in  the  nervous 
fyftem. 

Though  no  pofitive  dodrine  of  any 
great  importance  has  yet  been  educed 
from  the  late  refearches  and  experi- 
ments, concerning  the  nature  of  the 
irritable  fibres  of  animals  and  their 
nerves  j  thefe  refearches  (how  that  many- 
things  hitherto  firmly  believed  concern- 
ing them,  are  merely  fuppofititious. 
From  the  effeds  of  flimuli  on  the  nerves 
and  mufcular  fibres,  from  the  excited 

con- 
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contradion  bearing  no  proportion  to^  Sect, 
and  often  far  exceeding,  the  force  with     IV. 
which  the  flimulus  was  impreffed  5  in 
fine,  from  the  evident  marks  of  life,  and 
fomething  refembling  fenfibility  in  thefe 
contradions,  it  feems    clear,    tliat   the 
origination    of  mufcular    adion   is   not 
likely   to  be  accounted  for  by  any  hy- 
draulic law  or  mechanic  power :  And 
the  luppofitions  of  fubtile  fluids,  called 
Spirits,  flowing  in  nerves  as  canals,  or  of 
an  Eletftric  Aura  conduSied  by  them,  or 
of  vibrations  like  elaftic  firings,  are  not 
only   afTumed   without  proofs,  but  are 
aill  equally  inapplicable    in  all  points  to 
appearances,  and  infufHcient  to  account 
for  the  communication  of  motion  from 
the  brain  to  the  mufcles. 

To  unfetter  the  mind  from  error, 
prepares  it  for  the  invefligation  and  dif- 
covery  of  truth.  A  real  convidion  of 
the  imperfedion  of  our  knowledge  of 

the 
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Sect,  the  nerveSj,  which  has  of  late  been  gain- 
IV.  ing  ground  and  acquiring  iirength  frooi 
many  laudable  attempts  to  remove  thofe 
defeds,  affords  a  happy  prefage  that 
the  acquifition  of  true  and  important 
knowledge  in  this  dark  region  of  ani- 
mal flrudurej  is  not  far  off.  Yet  we 
muft  remember,  that  fcience  may  be  de- 
fedive,  when  it  is  not  illufory  or  totally 
falfe.  For  in  the  firft  gleams  of  light, 
and  the  firft  conceptions  of  truth  itfelf, 
concerning  fubjeds  that  border  on  the 
limits  of  human  knowledge,  difficul- 
ties will  abound,  and  the  darknefs,  which 
terminates  our  profpedt,  mufi:  neceffa- 
rily  cloud   and  obfcure  its  confines. 


Lastly,  it  has  been  objeded,  That 
"  tho*  the  motions  of  the  Uvea  are  in- 
"  voluntary,  from  light  affeding  the 
"  eye  j  they  are  truely  voluntary, 
*'  when  it  contrads  in  order  to  the 
^  diftind   vifion   of  an  objed  placed 

**  near 
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*«  near  the  Eye,  whofe  minute  parts  Sect. 
"^*  we  want  to  obferve  accurately."  W^ 

It  is  an  excellent  Muxlm  laid  down 
by  Sir  Isaac  Newton,  That  **  Con- 
**  clufions  drawn  from  experiments 
"  and  obfervations  by  indu(3;ion,  are 
^^  not  to  be  fhaken  by  any  obje(ftions 
**  but  fuch  as  are  taken  from  ex- 
*<  periments,  or  other  certain  truths/* 
The  diftindion  formed  in  this  ob- 
jedion  is  the  ofF-fpring  of  the  School 
of  Stahl,  and  has  no  fupport  from 
experiment  and  obvious  matter  of  fadij 
but  feems  verbal  and  hypothetical  only. 
This  will  appear,  if  we  coniider  that 
the  Uvea  always  dilates,  when  the  di(^ 
tance  of  an  objed:  increafes,  and  in  an 
obfcure  light.  Dilatation  is  the  natural 
flate  of  the  Pupil,  and  a  faint  image  or 
weak  light  making  but  little  impreflion 
upon  the  Retina,  and  a  flrong  light  and 
near  object  (which  always   refledls  a 

more 


64  Essay  on  the  use  of 

Sect,  more  vivid  image  than  a  diftant  one) 
IV.     making  a  ftrong  impreflion  upon  it,  the 
Pupil  is  more  contraded  by  the  laft, 
and  lefs  by  the  fir  ft.     That  the  contrac- 
tions of  the  Pupil,  are  never  voluntary, 
but  always  arife  from  fenfations  of  the 
Retina,  uniformly  and  involuntarily,  by 
an  invariable  law,  appears  by  experi- 
ments and  difeafes :  And  hence  it  is, 
that  the  Pupil  conftantly  becomes  im-^' 
moveable  and  greatly  dilated,  when  by  a 
Gutta  ferena  the  Retina  becomes  infen* 
fible.     The  great  man,  to  whofe  pre- 
cious ftores  we  have  been  fo  often  in- 
debted in  the  courfe  of  this  inquiry,  has 
furniflied  experiments,  which  prove  that 
the  Iris  or  Uvea,    like  all  other  parts 
provided  with   nerves  from  Ganglions, 
has  but  a  dull  degree  of  feeling,  and  is 
moved  intirely  independent  of  the  Will: 
"  What  perfuades  me,  that  the  Iris  is 
**  much  lefs  fenfible  than  the  Retina, 
■  *  is,  that  if,  after  having  pierced  the 

**  Cor- 
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"  Cornea,  you  irritate  or  cut  the  Iris,  it  Sect. 
"  is  not  therefore  contraded ;  whereas  IV. 
"  the  leaft  increafe  of  light  makes  it 
"  contradt:  which  evidently  proves  that 
"  this  contraction  does  not  depend  upon 
"  the  proper  fenfihility  of  the  Iris,  but 
"  on  the  Retina :  the  Gutta  ferena  ferves 
"  to  prove  the  fame  thing ;  the  Iris  be- 
"  ing  no  ways  changed  in  that  difeafe, 
**  any  farther  than  it  is  deprived  of  mo- 
*'  tion  from  the  fenfation  of  the  Retina 
*'  being  deftroyed  by  a  palfy  of  the 
"  Optic  nerve  (/)."  And  v^hoever  will 
obferve  the  motions  of  the  Pupil  by- 
means  of  a  mirrour,  will  find  the  Will 
has   no  fort   of  power   over  them. 

(/)  See  Baron  Haller's  Eflay  on  Irritability,  p.  31.  an4 
Element,  Phvf,  T,  v.  p.  374 — 378. 
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SECTION      V. 

So7?ie  Difeafes  conjidered  briefly 
with  relation  to  Ganglions, 

Sect.  "F^ROM  what  has  been  faid,  I  think 
V.  A  it  appears,  that  Ganglions  are  or^ 
ganic  parts  of  great  importance  in  the 
nervous  fyllem,  and  animal  machine. 
That  they  limit  the  powers  of  volition, 
will,  I  flatter  myfelf,  appear  a  dodlrine 
fairly  inferred,  by  an  indudion,  little,  if 
at  all,  Oiort  of  being  complete:  we  may 
therefore  venture,  upon  thefe  grounds, 
to  confider  fome  of  the  fubordinate 
eifeds  of  Ganglions  in  our  machine  % 
fome  of  which  wehave  already  hinted, 
and  which,  I  doubt  not,  will  be  much 
more  extended  by  thofe  who  fliali  fuc- 

ceed 
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ceed  me  in  this  refearch  :  the  coa(l   is  Sect. 
difcovered,  and  others  1  hope  v/ill  ga-      V. 
ther  its  riches. 

In  fleep,  and  in  apoplexies,  the  exter- 
nal fenfes  ceafe  to  convey  impreffions  to 
the  Soul ;  and  the  exercife  of  voluntary 
motion    is   fuperfeded  5    but    the    vital 
fundions    have  in  thefe  circumftances 
the   fame,  and   fome  have    believed  a 
greater,  flrength  and  vigour  than  before  i 
the   truth  feems  to  be,   that   what   is 
wanting  in  the  frequency  and   number 
of  Refpirations  and  of  Pulfes,  is  made 
up,  by  their  greater  deepnefs   and  fal- 
nefs.    In  fleep,  this  temporary  interrup- 
tion of  fenfation  and  voluntary  motion, 
arifes  from  the  nervous  power  being  ex- 
haufted,  which  by  a  few  hours'  reft  is 
conftantly  recruited  ;  and  with  it,  a  ftate 
of   vigilancy    returns,    in    which    the 
whole   animal  machine,  its  fenfes,  vo- 
luntary as  well  as  involuntary  motions, 
are   in  complete  adion. 
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Apoplexies  arife  from  fome  ex-« 
travafated  fluid,  or  other  caufe,  com-» 
prefling  the  Brain  in  fuch  a  degree, 
as  to  pat  an  end  to  its  fundions,  (if  not 
removed)  and  thofe  of  external  fenfa- 
tion  and  voluntary  motion,  depending 
upon  them. 

It  has  been  a  queftlon  long  agitated, 
why  in  Apoplexies,  the  fame  compref* 
fion  does  not  intercept  the  nervous 
power,  by  which  the  vital  fundions, 
and  animal  fundions  are  both  fupported; 
and  how  it  happens  that  the  heart  con- 
tinues to  move,  and  the  refpiratory 
organs  to  ad,  for  a  confiderable  time 
after  fenfe  and  motion  in  the  other 
parts   feem  to  be  at  an  end  ? 

Some  eminent  Phyficians  have  at- 
tempted to  folve  this  queflion,  by  con- 
fining the  caufe  of  Apoplexies  to  the 
Brain  only,  from  whence  they  fuppofed 

all 
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ail  the  fenfory  nerves,  and  thofe  fubfer-  Sect. 
vient  to  voluntary  motion,  were  derived :  V. 
and  that  the  Cerebellum  remained  un- 
compreffed,  becaufe  of  the  ftrong  and 
tenfe  membranes,  which  are  interpo- 
fed  betwixt  it,  and  the  Brain ;  and  that 
the  vital  organs  from  thence  were  folely 
fupplied  with  nerves  (which  is  far  from 
being  true) :  and  this,  they  imagined 
proved  by  fome  experiments,  in  which 
wounds  of  the  Cerebellum  were  found 
to  occailon  immediate  death  in  various 
animals. 

But  it  being  obferved  by  others, 
that  the  worft  wounds  of  the  Cere* 
bellum  had  fometimes  healed,  and 
that  not  much  difference,  as  to  danger, 
could  be  obferved,  betwixt  deep  wounds 
of  the  Cerebrum  and  Cerebellum  :  and 
that  Foetus's  at  their  full  time  have 
been  born  alive,  though  deftitute  both 
of  Brain  and  Cerebellum  :  and  lately  it 

having 
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Sect,  having  been  found  that  the  fpinal  mar- 
V,  row  may  be  cut  through  near  its  origin, 
and  the  eighth  pair,  and  great  fympa- 
thetic  nerves  divided,  by  which  all 
communication  both  with  Brain  and 
Cerebellum  is  cut  off,  yet,  to  the  afto- 
ni(hment  of  beholders,  the  heart  con- 
tinuing to  move  for  many  hours  after- 
wards, this  theory  falls  of  courfe;  and 
we  are  obliged  to  fcarch  out  fome  other 
caufe,  which  may  account  for  this  phae- 
nomenon,  in  a  more  fatisfadory  manner. 

I  AM  not  without  hopes,  that  the 
do(5lrine  we  have  advanced  concerning 
the  nature  and  ufes  of  Ganglions  of 
the  great  fympathetic  nerves,  will  af- 
ford a  natural  folution  of  this  difficult 
Problem.  The  great  fympathetic  nerves 
being  truly  derived  from  the  fpinal 
marrow,  have  in  the  numerous  Gan- 
glions proper  to  them,  fo  many  recep- 
tacles   of  nervous    energy,    fo    many 

fub. 
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fubordinate  Brains,  which  continue  to  Sect. 
difpenfe  the  nervous  energy  to  the  V. 
vital  organs,  long  after  they  ceafe  to 
have  communication  with  the  Brain  j 
and  fupport  the  Irritability  of  the  heart, 
which  makes  it  ^o  long  fenfible  to  the 
ftimulus  of  the  blood  flowing  into  its 
Auricles  and  Ventricles  after  the  reft 
of  the  machine  is  in  fad  dead :  but, 
^s  the  whole  nervous  fyftem  derives 
its  energy  from,  and  ultimately  depends 
upon,  the  Brain  and  Cerebellum  5  thefe 
fubordinate  fources  of  nervous  energy, 
being  at  length  exhaufted,  without  a 
poffibility  of  a  new  afflux  from  the 
brain,  the  vital  organs  at  length  ceafe 
to  move. 

This  reafoning  feems  ftrongly  con- 
firmed by  thofe  Foetus's  already  men- 
tioned, which  come  into  the  world 
without  any  Brain  or  Cerebellum  :  thefe 
generally  have  the  medulla  fpinalis  large 

enough 
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Sect,  enough  to  fupply  the  great  fympathetic 
V.  nerves  :  and  by  thefe  nerves,  the  force 
of  the  heart,  the  circulation,  and  deve- 
lopement  of  the  organs  of  the  Foetus, 
are  fuftained  in  the  mother's  womb  j  for 
as  foon  as  they  lofe  the  Mother's  fofter- 
ing  heat,  they  dicj  if  not  dead  before 
their  birth. 

By  the  inter-communlon  of  nervous 
energy  arifing  from  the  numbers  of 
Ganglions  on  the  great  fympathetic 
nerves,  we  underftand  alfo,  how,  and 
by  what  means,  the  vital  and  involun- 
tary powers  of  our  machine  go  on  un- 
impaired in  perfedl  Hemiplegias,  which 
reduce  one  half  of  the  animal  body  to 
a  ftate  of  mere  vegetative  life,  the 
mufcles  of  one  lide  being  no  longer 
obedient  to  the  Will :  When  this  is 
thoroughly  confidered,  it  will  be  found 
a  ftrong  proof  of  our  dodrine :  for,  if 
the  filaments  of  the  nerves  were  not 

in- 
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interrupted  by,  and  intermixed  in,  Gan-  Sect"! 
glions,  in  their  courfe  from  the  Brain  V. 
to  the  Vifcera ;  but  were  continued 
threads  or  canals,  as  they -at©- from  the 
Brain  to  the  fenfory  organs,  and  voluntary 
mufcles }  a  very  manifeft  defed:  mult  have 
appeared  in  the  functions  of  the  vifcera 
contained  in  the  Thorax  and  Abdomen, 
by  the  lofs  of  half  the  nervous  power 
diftributed  to  them :  that  is,  a  greater 
defe(ft  muft  have  happened  in  every 
Hemiplegia,  than  ever  happens  in  any 
one. 

It  feems  confident  with  this  view 
of  Ganglions,  as  fubordinate  origins  of 
nerves  fent  to  the  inteflines,  yet,  ulti- 
mately derived  from  the  Brain  ;  render- 
ing fenfations  lefs  determinate,  yet,  not 
precluding  them  in  an  indiflintl  way 
from  reaching  the  fenforium  commune  : 
It  is,  I  fay,  natural  to  exped:  from, 
and  confiftcnt  with  this  doflrine,  that 
K  fuch 
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Sect,  fuch  caufes  as  very  confiderably  com- 
V.  prefs  the  whole  brain,  or  fpinal  mar- 
row near  the  head,  fo  as  to  intercept 
external  (enfation,  will  alfo  blunt  very 
confiderably  the  fenfation,  and  leffen 
the  irritability,  of  the  parts  to  which 
the  intercoftal  nerves  are  diilributed : 
this  indeed  adually  happens  in  dange- 
rous attacks  of  the  Apoplexy,  in  which 
the  moil  irritating  medicines,  the  moft 
violent  and  ftimulating  cathartics,  in 
dofe?,  which  at  other  times  would  be 
poifonous,  are  often  inert  and  ineffec- 
tual, from  the  unfeeling  flate  of  the 
Intefiines :  this  alfo  happens  vv^ hen  the 
fpinal  marrow  near  the  head  is  greatly 
conipreiled,  of  which  we  have  a  curi- 
ous inilance  io  the  laft  volume  of  Lon- 
dcn   medical  obfervations  {m)>     But  in 

other- 

(  ff! )  See  Medical  Obfervations  by  a  Society  in  London,  Vol.  iii. 
Art.  xviii.  p.  j6o.  and  M,  Dir  Verkey's  obfervation  in  Reg. 
Scient.  Acad.  Hift.  Lib.  iii.  Du  Hamei.,  p.  264,  We  have 
alfo  curious  inllances  of  the  fame  kind  in  the  very  ufeful  ?ind  in- 
terefting  Inquiry  into  the  efficacy  of  warm  bathing  in  Palfies,  by 

the 
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other  cafes,  where  I  have  known  the  Sect. 
fpinal  marrow  comprefled,  though  iefs  V. 
conliderably,  and  at  a  greater  dlllance 
from  the  brain  5  this  eifedl  has  not 
followed :  when  that  total  compreffi- 
on  is  but  a  htde  removed,  and  the 
nerves  of  one  fide  only,  as  in  the  Hemi- 
plegia, or  perhaps  ilill  fewer  than  half 
the  nerves,  pafs  down  the  fpine  free 
from  prefihre  ;  then  the  inteftines  ^?//o-. 
gether  recover  their  fenfibility,  and  the 
heart  continues  to  adt  with  its  wonted 
vigour  5  by  which  we  know,  that  by 
K  2  fome 

the  ingenious  Dr.  Charlton. John  Waterman,  aged  34,   by 

a  faU,  had  the  third  and  fourth'  Vertebra3  of  his  Neck  diftorted. 
The  paralytic  effefts  of  this  diiiortion,  which  remained  when  he 
was  admitted  into  the  Bath  Hofpital,  and  which  were  foon  re- 
moved by  pumping  upon  the  neck,  (the  Vertebrae  gradually  Aiding 
badi  into  their  natural  fituation)  were,  a  palfy  in  his  lower 
limbs,  and  a  monilrous  diftenfion  of  his  belly,  which  was  fore 
to  the  touch,  and  if  ftruck  on,  founded  like  a  drum ;  he  was 
coftive,  and  it  was  with  the  utmoft  difficulty  he  parted  with  his 
Urine.  The  fwelling  of  the  belly  fubfided  by  great  difcharges  of 
wind  from  the  ftomach,  and  in  proportion  to  its  decreafcj  the 
aftion  of  the  bladder  and  the  periflaltic  motion  of  the  bowels  were 
reftered  with  the  perfect  ufe  and  feeling  of  his  limbs,  p,  58, 
See  alfo  Mrs,  Wbkby''%  cafe,  ibid,  p.  31. 
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Sect,  fome  communication  of  the  nerves  in 
V.      Ganglions,    analogous    perhaps    to    an 
Anaftomofis,  the  fundions  of  the  Vif- 
cera  are  carried  on  fufficiently. 

I  MIGHT    go   on,    to   confirm    the 
reality    of    fuch    a   communication    of 
nerves   in  Ganglions,  by  various    phae- 
nomena  in  other  difeafes,  which  plain- 
ly point  it  outi  and  to  account  for  the 
produdion  of  fympathy,  in  many  cafes, 
in   ccnftquence  of  that   connexion.     I 
might  aifo  fliov^^  that  Ganglions  proba- 
bly have  fome  ufe  in  Secretion,  by  fecur- 
ing  a  more  uniform  motion  of  the  liquors 
in  the  fecreting  organs ;  but  fach  difcuf- 
fions  as  thefe  v^^ould  lead  me  into  a  very 
wide  and  uncertain  field  of  Phyfiolo- 
gical  difputation  :  it  would  be  more  my 
inclination,  by  purfuing  the  fame  clue 
of  obvious   fads   and   experiments,    to 
try  to  make  fome  advances  in  the  know- 
ledge of  nervous  difeafes,  which  being 

fo 
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fo  near  the  feat  of  the  mind  itfelf,  af-  Sect. 
flid  it  more  fenfiblv  than  thofe  which  y. 
affed:  the  nerves  lefs,  and  are  thereby 
more  remote  from  the  mind :  change- 
able befides,  and  intricate  in  themfelves, 
they  feem  to  have  been  rendered  more 
fo,  by  the  wild  and  hypothetical  man- 
ner in  which  they  have  been  for  the 
moft  part  coniidered.  The  moft  pre- 
cious truths,  even  on  that  forbidding 
fubjed,  may  be  more  within  our  reach 
than  we  are  aware  of,  provided  we 
adhere  clofe  to  the  method  of  obferva- 
tion  in  our  refearches,  and  carefully 
diveft  ourfelves  of  prejudices  arifing 
from  received  Theories,  which,  invol- 
ving the  mind  as  in  a  mill,  render  it 
lefs  apt  to  perceive  and  admit  the 
truth :  but  I  leave  this  exquilite  taik 
to  thofe  who  have  abilities  proporti- 
oned to  its  importance ;  to  the  Hal- 
LERS  and    TissoTS    of  this,  and   the 

Boer- 
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Sect.  Boerhaaves   and  Whytts    of  fuc- 
V.      ceeding  ages. 

Nee  meus  audeS 
Rem  tentare  pudor^  quam  vires  ferre 
recufent* 

I  SHALL  therefore  now  fini(h  this 
Effay  with  a  recapitulation  of  the  prin- 
cipal matters  endeavoured  to  be  proved 
in  it  5  and  with  refiedions  not  unfuit- 
able  to  my  fubjeit. 


Section 
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SECTION      VI. 

Recapitulation—final  caufe  of  our 
vital  motions  being  involuntary, 

TH  E  Ganglions,  refpeding  their  Sect 
ilrudure,  may  juftly  be  confi-  VL 
dered  as  little  brains,  or  germes,  of  the 
nerves  detached  from  them,  confining 
of  a  mixture  of  cortical,  and  nervous 
medullary  fubftance,  nourifhed  by  fe- 
veral  fmall  blood  veflels,  in  which, 
various  nervous  filaments  are  coUeded, 
and  in  them  lofe  their  rectilinear  parallel 
direction,  fo  that  a  new  nervous  orga- 
nization probably  takes  place  in  them.  ^ 

Respecting  their  ufes,  Ganglions 
feem  the  fources,  or  immediate  origins 
of  the  nerves,  fent   to   organs   moved 

in- 
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Sect,  involuntarily ;  and  probably,  the  check 
VI,     or  caufe,  which  hinders  our  volitions 
from  extending  to  them. 

Ganglions  feem  analogous  to  the 
brain  in  their  office :  fubordinate  fprings, 
and  refervoirs  of  nervous  power,  they 
feem  capable  of  difpenfing  it,  long  af- 
ter all  communication  with  the  brain 
is  cut  off.  And  tho'  they  ultimately 
•depend  upon  the  brain  for  its  emana- 
tions, it  appears  from  fads,  that,  that 
^ependance  is  far  from  being  immedi- 
ate and  inftantaneous. 

From  the  Ganglions  ferving  as  fub- 
ordinate brains,  it  is,  that  the  vital  or- 
gans derive  their  nervous  power,  and 
continue  to  move  during  fleep :  and, 
to  the  fame  caufe,  as  well  as  to  its 
greater  irritability,  we  may  refer  the 
continuance  of  the  motion  of  the  heart, 
fo  much  longer  than  tjiat  of  the  vo- 
luntary 
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luntary  mufcles,  in  perfed  apoplexies.  Sect, 
From  thence  too,  the  motions  of  the      VI. 
heart  receive   for  fome  time,  fupport, 

even  after  the  fpinal  marrow  and  the 
intercoftals  in  their  defcent  along  the 
neck,  are  cut  through :  fo  that  ani- 
mals furvive  this  experiment  fometimes 
thirty  hours,  which  however  proves  at 
length  certainly  fatal,  by  cutting  off  all 
communication  with  the  prime  foun- 
tain of  nervous  emanation. 

In  a  word.  Ganglions  limit  the  ex- 
ercife  of  the  Soul's  authority  in  the  a- 
nimal  ceconomy ;  and  put  it  out  of  our 
power,  by  a  fingle  volition,  to  flop  the 
motions  of  our  heart,  and  in  one  ca- 
pricious inftant  irrevocably  to  end  our 
lives. 

However  in  the  dark  we  may  be, 

what  fubordinate  agents  are  employed 

by  an  Almighty  Arm^  to  wind  up,  and 

L  regulate 
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Sect,  regulate  this  delicate  machine,  and  fa 
VI.  uniformly  to  guide  and  diredl,  indepen- 
dant  of  us,  our  vital  and  involuntary 
motions,  we  muft  at  lead  clearly  dif- 
cern  the  goodnefs,  and  unerring  wif- 
dom  of  our  Creator  ading  therein, 
though  by  ways  paft  finding  out,  for 
our  prefervation  and  fecurity. 

Being  thus  led  up  to  this  exalted 
truth,  the  natural  and  happy  fruit  of 
my  fubjedt,  I  hope  to  be  excufed  ex- 
preffing  more  at  large  (though  ftill  in  a 
very  fummary,  and  imperfcd:  manner), 
my  fenfe  of  it,  and  in  giving  a  curfory 
glance,  at  the  final  caufe  of  a-  contri-. 
vance,  by  which  we  live. 

Researches  carried  far  into  nature, 
conftantly  lead  us  to  traces  of  an  All- 
governing  Deity,  exercifing  a  fovcreign 
authority  over  His  works.  The  moti- 
ons of  the  fargeft  maffes,  and  moil:  mi- 
nute 
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hute  particles  of  matter,  all  performed  Sect. 
with  the  fame  order  and  eafe,  and  re-  VL 
gulated  by  laws  furpdfingly  fimple  and 
extenlive,  penetrating  the  inmoli  recef- 
fes  of  bodies,  and  extended  throughout 
the  univerfe^  evince  the  diredion  of  an 
omniprelent  almighty  Power  aduating 
the  whole. 

In  every  part  and  operation  of  na- 
ture, the  fitnefs  of  things  to  one  an- 
other, and  one  dejign^  and  their  fub- 
ferviency  to  the  beft  ends,  and  to  the 
ufe  and  felicity  of  intelligent  Beings, 
point  out  the  confummate  wifdom  and 
goodn&fs  of  One  great  Artificer^  One 
original  Mind, 

The  courfe  of  Nature  is  undoubted- 
ly the  efFedt  of  the  inceffant  diredion 
of  the  Deity,  no  lefs  than  its  creation 
and  original  arrangement :  it  feems  im- 
poflible,  and  incomprehenfible,  that 
L  2  ,  any 
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Sect,  any  mechanical  power,  any  organiza- 
VI.  tion  of  mere  matter,  could  of  itfelf, 
without  diredlion  or  art,  produce  vege- 
tables and  animals,  all  machines  of  ex- 
quifite  conftrudtion,  at  all  times  and 
every  where  arifing  into  being  in  ama- 
zing profufion  :  tafting  life,  and  by  an 
eftabliflied  order,  made  inftindtive  and 
blind  inftruments  to  beftow  it  on 
others,  and  then  retiring  from  this 
ftage  of  exiftence  after  a  (hort  appear- 
ance upon  it.     But, 


•"  The  unherfal  Caufe 


A6ls  not  by  partial,  but  by  general  Laws^ 

By  fuch  laws  originally  eftablidied 
to  fecure  the  uniformity  of  nature, 
the  conflancy  of  caufe  and  efFedt,  and 
the  permanency  of  fpecies ;  God  di- 
reds  the  fucceffive  evolutions  of  the 
animal  and  vegetable  tribes.  The  ver- 
dure of  the  field,  and  all  its  flowery 
plants,    the  humble  ilirubs,    and   the 
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lofty  trees,  in  infinite  variety,  are  his  Sect. 
conftant  care,  as  well  as  his  bounteous  VI. 
gift.  Sole  giver  of  life  He  infpirits  with 
animation,  the  meaneft  infed:,  and  mod 
abjedl  reptile,  no  lefs  than  the  more 
perfe(5t  and  nobler  animals,  and  by  His 
wifdom  guides  them  all  to  the  feve- 
ral  ends  of  their  exiftence  («). 

Every 

i-j 

(«)  This  a  truth  deduced  from  the  moft  profound  exami- 
nations into  nature,  as  well  as,  apparent  from  a  fuperficial  fur- 
vey  of  it,  and  agreeable  to   common  fenfe, 

'Tis  a  truth  proved  and  confirmed  by  the  difcoveries  of  a 
Saller  and  a  Bonnet,  as  well  as  by  the  refearches  of  the 
.ableil  interpreters  of  nature  in  all  former  times.  By  thofe  of 
Aristotle,  Cicero,  Galen,  Bacon,  Boyle,  Newton, 
Mc.Laurin,  who  concur  in  demonftrating  that  the  laft  L/k/^  in 
the  Chain  of  natural    caufes  terminates  at  the  -throne  of  GOD. 

In  vain  have  various  perfons  endeavoured  to  give  a  fatisfaftory 
account  of  the  origin  of  organized  Bodies  by  any  mere  mechanical 
operation  :  as  eafily  might  we  conceive  a  Watch  capable  of  produ- 
cing its  like  without  a  Maker,  The  efforts  of  a  modern  writer 
of  great  genius  in  favour  of  this  caufe,  have  not  given  mofe  fa« 
tisfaftion  than  thofe  ofDEMOCRATES  and  Des  Cartes  for- 
merly gave.  Happy  in  overturning  the  falfe  fyftem  of  generation 
founded  on  the  obfervations  of  Leewenhoeck,  he  has  built  upon 
its  ruins  one,  no  lefs  imaginary,  and  in  all  refpedls  more  excep- 
tionable. 

The  Microfcope,  indeed,  difcovers  to  us,  not  only  in  the  femt- 
vol  lifucrs  ef  animals   of  l>}tk  fcxes,  but  alfo  in  infufions  of  all  . 

kinds 
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Every  thing,  in  fine,  on  Earth  and 
in  the  Heavens,  manifefts  and  pfefents 
Him  to  us  i    and  in  the   v^ronders   of 

the 

kinds  of  animal  and  vegetable  matter.  Animalcules  fmall  arid  vari- 
ous beyond  all  conception,  but  ftill  poflefling  every  charaileriftic 
of  a  living  and   complete  animal. 

Though  thefe  Animalcules  are  over-rated  in  the  LeeweN- 
iioECKiAN  fyftem  of  Ge^ieration  ;  they  are  under-valued  in  that  of 
De  Buffon,  and  have,  like  ignes  fatui,  led  both  into  miftakes. 

To  call  thefe  microfcopic  Animals,  particles  of  mere  unorganised 
matter,  felf-mm-'ed,  and  felf-aBive — organic  particles,  uiiorganixed^ 
hut  tending  into  orgahization,  &  une  matiere  'vi'vante,  is  a  prodi- 
gious  petitio   principii,  and  abufe  of  language. 

But  ftill,  in  order  to  evade  the  acknowledgement  of  art  irl 
the  formation  of  animals,  it  is  faid,  Thefe  organic  particles  are 
determined  to  this  or  that  Ihape^  are  organized,  by  means  of  ani- 
mal Moulds:  this  is  ftill  afluming  what  is  deftitute  of  proof,  and 
faying  what  cannot  be  conceived  or  underftood,  if  any  thing  elfe 
is  ^hereby  meant  belides  the  aflimilating  power  of  a  body  already 
formed.  In  any  other  fenfe,  moulds  capable  of  forming  machines 
fo  complete,  fo  aftonifhing,  of  imparting  form,  external  and  inter- 
nal, order,  connexion,  motion,  life,  with  fuch  amazing  exadl- 
nefs  and  propriety,  in  machines  confifting  of  fuch  a  prodigious 
variety  of  part",  would  be  more  wonderful  than  the:  machines 
themfelves  :  they  explain  nothing,  and  inflead  of  fliowing  how 
animals  may  be  made  without  art,  they  fuppofe  a  higher  exertion 
of  it ;  but  an  exertion  palling  all  comprehenfion  :  and  this  cele- 
brated modern  fyftem,  with  all  the  embelliftiments  of  eloquence,  and- 
ornaments  of  language,  has  not  the  credibility  even  of  a  Romance. 
.  The  vital  and  efitntial  parts  of  animals  could  not  have  fub- 
fiftcd  fe^araiely,    or  baen   produced  ,  one  after  another,  but  muft 

havtf 
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the  loweft,  as  well  as  the  mod  magai-  Sect. 
iicent  of  His    works,  the  underftand-     VI. 
ing  with  tranfport  traces  the  perfections 

of 

have  been  one  coeval  fyftem,  formed  at  once,  and  conne£ie4 
together  prewon.s'  to  what  is  called  Generation,  which  is  in  fa£b 
onlv  the.  occafion  of  the  growth  and  increafe  of  thefe  Rudiments 
of  a  nervous  and  vafcular  fyftem  in  bulk  and  ftrength,  and  into; 
fuch  narts,  as  are  capable  of  Ihooting  ai]d  vegetating  from  them. 

If  It  be  admitted  as  effential  to  animal  life,  that  the  heart 
fliculd  receive  its  nervous  influence  from  the  brain,  and  the  brain 
its  nourishing  blood,  and  the  liquor  it  is  to  feparate  for  the  ufe 
of  the  nerves  and  the  purpofes  of  mufcular  motion  and  fenfar 
tion,  from  the  arteries;  and,  that  a  part  of  thefe  fluids  Ihould 
again  return  to  the  heart  by  the  veins :  it  is  eafy  to  perceive 
that  in  the  generation  of  animals,  a  heart  and  a  brain,  and 
their  communicating  vefiels,  and  mutual  dependencies,  could  never 
be  produced  at  all,  much  lefs  produced  at  once,  by  the  circula- 
tion of  the  different  liquors  of  the  parent  animal  in  their  pro- 
per veffels,  or  by  any  alteration  thefe  liquors  undergo  in  the  organs 
of  fecretisn  or  of  generation  :  and  that  the  produftion  of  an  animal, 
is  a  work  not  to  be  effefted  by  matter  and  motion  alone,  and 
is   fuperiour  to   all    mere   mechanical  means. 

Good  obfervations  and  juft  reafonings  lead  us  to  conclude,  that 
all  plants  and  all  animals  whatfoever,  in  their  feminal  ftate,  are 
preformed,  and  that  their  effential  parts  exift  in  miniature;  but 
in  a  dormant  and  inaflive  ftate,  very  different  from  that  of 
Ttiicrefcopic  animalcules,  or  moving  particks  feen  by  the  aid  of 
Microfcope;, 

Fecundation  puts  this  germinating  principle,  this  bud  of  Being, 
peculiar  to  every  fpecies,  into  life  and  adtion.  The  male  fperm 
ftimulates  the  little  heart,  and  roufes  it  into  motion,  and  gives 
pccafion  to  a    circulation   of  liquors  in  organs  prepared  for  it, 

but 
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Sect,  of  a  Creator,  who  is  not  far  from 
VI.  every  one  of  us,  and  in  whom  we 
live,  move  and  have  our  being;  fees  His 
fingers  touching  the  keys  of  nature, 
producing  harmony  in  the  univerfe; 
and    His   omnipotent   arm    unwearied 

for 

but  till  then  at  reft  |  it  is  thus  the  means  of  nourifliing,  enlarging 
and  unfolding  what  already  exifted,  what  was  already  formed 
and  created,  but  creates  nothing.  Creation  is  the  work  of  Gop 
alone.  As  he  is  oar  true  Father,  and  all  plants  and  animals  which 
are,  have  been,  or  ihall  be  upon  the  earth,  are  indeed  the  Jmme- 
(Jiate  produftions  of  His  hand. 

If  jt  be  foun4  impoffible  to  account  for  the  re-produ£tion  of 
ajiimals  by  equivocal  generation,  or  by  any  mere  mechanical  ope- 
ration ;  and,  in  order  to  obtain  fome  tolferable  comprehenfion  of 
this  great  myfterious  work,  we  muft  have  recourfe  to  fuperintend- 
ing  intelligence,  and  refer  the  generation  as  well  as  formation 
of  animals  to  the  art  and  power  of  God  ;  I  fee  no  reafon  why, 
to  the  exclufion  of  the  fame  aftive  principle,  we  ftiould  very  anx- 
ioufly  feek  to  refer  the  involuntary  and  vital  motions  of  animals 
to  mechanical  caufes  alone,  or  to  any  other  than  to  their  ori- 
ginal mover  J,  efpecially  when  we  confider  that  thefe  motions 
feem  defignedly  with-held  from  the  volitions  of  our  own  minds, 
and  that,  unconfcious  of  them,  we  neither  deliberate  concerning 
them,  nor  even  find  them  obedient  to  the  authority  of  our  Will. 

The  many  unfuccefsful  attempts  of  ingenious  Phyficians  to 
account  for  thefe  motions  on  the  principles  of  mere  mechanifm, 
fliould  convince  us  of  the  vanity  of  fuch  attempts,  and  that  they 
labour  under  fome  infuperable  difficulty.  Nor  can  the  doilrine  of 
Stahi.,  who  refers  all  thefe  motions  to  our  foul,  be  admit- 
ted 
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for  fo  many  ages  fuft^ining,   condud:-    Sect. 
ing  every    thing.  VI. 

But  we  ourfelves  are  an  abridgment 
of  the  univerfe,  and,  with  reverence  be 
it  fpoke,  contain  within  us  the  image 
of  its  Creator  j  and  were  it  poffibie 
not  to  trace  Him  in  that  vail  Thea- 
tre where  He  exercifes  His  power 
and  wifdom  with  fuch  magnificence, 
we  might  neverthelefs  contemplate 
His  Being  and  Attributes  difplayed  in 
our  ftrudure,  and  exercifed  in  our 
prefer  vation. 

M  The 


ted,  'till,  the  adherents  to  his  fedl  inform  us,  when  the  foul  firft 
began  to  be  doathed  with  body,  and  affumed  the  dire(n:ion  of  its 
CECon:)my,  and  operations,  of  which,  after  all  our  refearches,  we 
remain  fo  ignorant :  when  it  firft  ventured  to  let  the  heart 
pant,  and  imparted  motion  to  the  vital  parts  j  and  when  it  exer- 
cifed the  power  of  fufpending  and  renewing  thefe  motions  :  'till, 
I  fay,  we  are  better  fatisfied  in  all  thefe  particulars,  it  will  be 
moft  rational  as  well  as  decent,  to  refer  the  carrying  on,  and 
direction  of,  the  vital  and  involuntary  motions  of  animals,  with 
their  formation,  to  the  Deity  by  whom,  indeed,  we  are  fearfully 
and  wonderfully  made  and  preferved. 
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Sect.  The  mechanifm  of  our  body,  the 
VI.  connexion  and  fubferviency  of  all  its 
parts  to  a  common  purpofe,  the  ex- 
quiiite  contrivance  of  its  organs,  con- 
fiding of  all  the  various  orders  of  vef- 
feis,  interwoven  with  wonderful  art, 
have  led  Anatomifts  in  all  ages  to  ac- 
knowledge an  infinitely  wife  and  power- 
ful Maker.  Among  the  mofl:  precious 
remains  of  antiquity,  are  thofe  commen- 
taries of  Galen;  wrote  on  the  ufes  of 
the  parts  of  the  human  Body,  as 
hymns  and  offerings  of  praife  to  the 
great  Creator  of  it.  Is  it,  indeed,  other- 
wife  conceivable  how  fuch  confiflency 
and  harmony  could  have  taken  place 
in  the  different  parts  of  our  wonderful 
frame  ?  Kow  they  could  have  been 
fo  exadly  fitted  to  each  other,  and  to 
the  exterior  objeds,  which  have  an  e- 
vident  relation  to  them,  and  the  fyftem- 
they  compofe  ?  Could  the  bones  and 
mufcles  have  been  fo  well  difpofed  for 

motion. 
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motion,  without  a  fuperior  knowledge  Sect. 
in  mechanics  ?  The  Eye  £0  admirably  VI. 
adapted  to  admit  light  and  appropriated 
to  viiion,  was  it  formed  without  a 
knowledge  of  optics  ?  Or  the  Ear,  with- 
out the  fcience  of  founds?  To  attri- 
bute contrivances  like  thefe,  and  even 
Underftanding  itfelf,  to  unintelligent 
caufes,  rather  than  to  the  all-wife  Pa- 
rent of  Nature,  feems  an  incomprehen- 
fible  perverfion  of  Reafon  and  Philo- 
fophy. 

From  the  curious  fl:rud:ure  of  our 
bodies  we  infer  the  wifoin  and  power 
of  our  Maker ;  but  in  the  conftitution 
and  operations  of  our  rational  Souls, 
Man's  nobleft  part,  and  true  effence, 
th'e  image  of  God  is  impreffed  and 
delineated,  and  His  government  of  the 
univerfe  exemplified,  more  efpecially 
in  the  confcious  exercife  of  that  power, 
by  which,  we,  as  free  agents,  are  ca- 
M  2  pable 


92  Essay  on  the  use  of 

Sect,  pable  of  exciting  an  infiaite  variety  of 
VI.  movements  in  our  bodies,  all  of  them 
depending  upon,  and  regulated  by  our 
volitions ;  while  others  go  on  v^^ith  a 
feeming  fpontaneity  and  independance, 
and  begin  and  end  only  with  life  itfelf. 

Even  our  inclination's  and  pailions, 
thofe  fources  of  fo  much  apparent  ill, 
are,  by  the  Deity,  providently  render- 
ed the  means  of  our  prcfervation  both 
as  individuals  and  as  a  race :  and  an 
inftindive  affedion  for  thefe  ends  and 
thofe  means,  powerfully  operate  upon 
us,  and  like  two  different  powers  ac- 
ting in  one  diredion,  condud:  us  with 
redoubled  force  to  the  ends  intended 
by  our  Maker  to  be  produced  by  them. 
Thefe  important  ends  are  always  lefs 
fecured  by  our  inftindive  love  of  life, 
fear  of  death,  and  natural  defire  of 
progeny,  than  by  the  more  vehement 
appeiites  and  inflinds,  which  allure  us 

to 
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to  the  exercife  of  certain  faculties  more  Sect. 
immediately  as  gratifications,  than  as  the  VL 
efficient  means,  which  by  experience 
are  known  to  fulfill  the  purpofes  of  na- 
ture :  and  thefe  inftinds  have  in  com- 
mon with  every  fpring  of  ad:ion  infixed 
in  our  frame,  a  ftrength  and  impetu- 
ofity  capable  of  carrying  us  too  far,  the 
more  certainly  to  fecure  their  efficacy 
as  incitements  to  the  great  ends  of 
animal  life. 

Yet,  the  love  of  life  and  all  its  en- 
joyments, and  the  fear  of  death  and  all 
its  dreaded  harbingers,  would  have  been 
but  infufficient  fecurities  for  our  carry- 
ing on  the  vital  motions,  with  that  con- 
ftancy  and  uniformity  necefiTary  to  the 
prefervation  of  life,  if  thele  motions 
had  depended  on  our  will  and  choice, 
Reafon  would  have  deliberated  con- 
cerning them  with  too  much  ilownefs, 
and  volition  would  have  executed  them 

with 
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Sect,  with  a  dangerous  and  fatal  caprice* 
VI.  For,  if  the  heart  had  been  fubjcdted  to 
the  Soul's  authority  as  much  as  the  vo- 
luntary mufcles  are ;  if  its  motions  could 
have  been  fufpended,  or  ftopt  with  the 
fame  facility,  Death  would  then  have 
coft  us  no  painful  pang :  and,  when- 
ever the  body  was  tortured  by  pain  and 
difeafe,  or  the  mind  in  anguifli  from 
grief  or  difappointment,  a  remedy  fo 
eafy  to  be  applied,  (an  efcape  from  all 
frefent  mifery  made  by  the  very  ad:,  and 
in  the  inftant,  of  choice)  would  have 
been  recurred  to  with  a  dreadful  fre- 
quency. Death,  no  longer  armed  with 
pain  and  terror,  would  in  a  fhort  time 
have  extirpated  the  human  race. 

The  prefervation  therefore,  and  fe- 
curity  of  life  in  every  moment  of  it, 
depends  upon  our  vital  motions  being 
entirely  fubjed:  to  the  wife  government 
of  the  Author  of  our  lives  j  who  charges 

Him- 
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Himself,  with  the  Immediate  care,  of  Sect^ 
them,  and,  of  us,  VI. 

All  this,  when  attentively  confider- 
ed,  mufl  affed:  us  with  a  fenfe  of 
God's  goodnefs ;  who,  tenderly  refpec- 
ting  the  imbecility  of  man's  nature, 
hath  been  pleafed  by  appetites  and  paf- 
lions,  to  excite  him  to  a(5ls  of  felf- 
prefervation  ;  and  where  the  violence  of 
thefe  might  have  been  hurtful,  no  lefs 
than  the  flownefs  and  inftability  of  Rea- 
fon,  hath  taken  our  fafety  under  his 
own  more  immediate  diredion. 

That  mind  mufl  be  ftrangely  pre- 
poffefled  and  bewildered  with  falfe  fci- 
ence,  which  rather  feeks  for  the  caufe 
of  thefe  involuntary  motions  in  dead 
matter,  organization,  chance,  neceffity, 
fomething  that  without  knowledge  or 
power,  ads  wifely  and  powerfully,  than 
in  the  great  fountain  of  Pow^r,  Wif- 
dom  and  Animation,  Un- 


Essay  on  the  use  of 

Unless  to  fuch,  this  field  of  fiudy, 
(to  ufe  the  words  of  an  elegant  Visi- 
ter}, {o)  "  cannot  be  barren  of  Praife 
'^  to  our  Creator.,  nor  unprodudive 
*^  to  ourfelves  of  that  noble  and  un- 
"  common  union  of  fcience  and  ad- 
**  miration,  which  a  contemplation  of 
"  the  works  of  infinite  wifdom  alone 
"  can  afford  to  a  rational  mind  j  whilft 
"  referring  to  Him  whatever  we  find 
"  of  right,  or  good,  or  fair  in  ourfelves, 
"  difcovering  His  ftrength  in  our  weak- 
"  nefs  and  imperfedion,  honouring 
"  them  where  we  clearly  difcover  them, 
"  and  adoring  their  profundity  where 
"  we  are  lofl  in  our  fearch,  we  may  be 
"  inquifitive  without  impertinence,  and 
**  elevated  without  pride  j  we  may  be 
*'  admitted  (if  I  may  dare  to  fay  fo) 
**  into  the  counfels  of  the  Almighty  by 
"  a  confideration  of  His  Works." 

(o)  Effay  on  the  fublime  and  beautiful, 

THE      END. 
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